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1. PROJECT DESCRIPTION AND MANAGEMENT

EA Engineering, Science, and Technology, Inc., PBC (EA) has been authorized by the

U.S. Environmental Protection Agency (EPA), under Response Action Contract (RAC)

No. EP-W-06-004, Task Order 0128-RICO-06GG, to conduct a Remedial Investigation (RI) at
the Wilcox Oil Company Superfund Site (site or Wilcox Oil). EA has prepared this Sampling
and Analysis Plan (SAP) in accordance with: (1) specifications provided in the EPA Statement
of Work (SOW), dated 13 July 2015 (EPA 2015b); (2) the EPA-approved EA Work Plan, dated
31 August 2015 (EA 2015); and (3) feedback received during multiple technical exchange
meetings between November 2015 and June 2016. The project activities will be conducted
under the provisions of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA).

This SAP specifically addresses the field program associated with Mobilization Event 1 (see
Section 1.2.2.1). Data collected during Mobilization Event 1 will form the basis for subsequent
data collection efforts (or mobilizations). EA will revise the SAP prior to any subsequent
mobilizations.

This SAP is a combination Quality Assurance Project Plan (QAPP) and Field Sampling Plan
(FSP). It details data collection methods, proposed sample locations and frequency, sampling
equipment and procedures, and analytical methods required to collect sufficient data to perform a
RI for the site. Combining the QAPP and FSP into the SAP allows for a streamlining of the
planning process, while ensuring that the data collected are of sufficient quality for the intended
use.

Upon implementation, this SAP should be used in conjunction with the site-specific Health and
Safety Plan (HSP) (EA 2016), which specifies employee training, protective equipment, personal
air monitoring procedures, medical surveillance requirements, standard operating procedures
(SOPs), and contingency planning procedures.

This SAP was prepared in accordance with EA’s Quality Management Plan (EA 2014) and
meets requirements set forth in EPA Requirements for Quality Assurance Project Plans (QA/R-5)
(EPA 2001a) and Guidance for Quality Assurance Project Plans (QA/G-5) (EPA 2002b).

This SAP details the project specific data quality objectives (DQOs) and describes procedures to
ensure that the DQOs are met and that the quality of data (represented by precision, accuracy,
completeness, comparability, representativeness, and sensitivity) is known and documented. The
SAP presents the project description, project organization and responsibilities, and quality
assurance (QA) objectives associated with the sampling and analytical services to be provided in
support of the RI. Table 1 demonstrates how this SAP complies with elements of a QAPP
currently required by EPA guidance (EPA 2001a, 2002b). DQOs were prepared in accordance
with Guidance on Systematic Planning Using the Data Quality Objectives Process (EPA 2006a).

The overall QA objectives are as follows:

e Attain quality control (QC) requirements for analyses specified in this SAP

Wilcox Oil Company Superfund Site Sampling and Analysis Plan
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e Obtain data of known quality to support goals set forth for this project.

The EPA Region 6 Task Order Monitor (TOM), Ms. Katrina Higgins-Coltrain, is responsible for
the project oversight. The Contracting Office for EPA Region 6 is Mr. Michael Pheeny. The
Project Officer for EPA Region 6 is Ms. Rena McClurg. Upon direction, including an approved
Work Plan, EA will perform RI tasks in accordance with this SAP. The EA Project Manager,
Ms. Teresa McMillan and the Alternate Project Manager, Mr. Luis Vega, are responsible for
implementing activities required by this Task Order. Figure 1 presents the proposed project
organization for this Task Order.

1.1 SAP ORGANIZATION

This SAP is organized as follows:

e Section 1 includes the project description, document organization, problem definition and
site background, a description of the project objectives and associated data quality
objectives, the quality assurance objectives, and documentation that will be generated.

e Section 2 addresses data generation and acquisition, including sampling design and
methodology for all media being investigated under the SAP, sample processing,
handling and disposal of waste generated during the investigation and decontamination of
equipment, analytical methods used, quality control, and data management.

e Section 3 incorporated details on assessment and oversight.
e Section 4 describes requirements for data validation and usability assessment.

e Section 5 contains the references cited in this SAP.
The following appendices support the implementation of the SAP:

e Appendix A Conceptual Site Model Technical Memorandum

e Appendix B Screening Criteria and CLP/Private Laboratory Reference Limits

e Appendix C Analytical Method Reference Sheets and Contract Required Quantitation
Limits

e Appendix D Field Forms

e Appendix E  Sanborn Maps and Historical Aerial Photographs

e Appendix F  Vapor Intrusion Sampling Procedures

e Appendix G Standard Operating Procedures.

1.2 PROBLEM DEFINITION AND BACKGROUND
This section describes the following:

e Purpose of the investigation and sampling events

Wilcox Oil Company Superfund Site Sampling and Analysis Plan
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e Site background and description
e Previous site investigations.

1.2.1 Purpose of the Investigation and Sampling Events

The purpose of this investigation is to complete the characterization of Wilcox Oil by delineating
and defining the contamination present at the site and determine if there is a risk to human health
and the environment from contamination in soil, surface water, sediment, ground water, and
through vapor intrusion. For this purpose, media samples will be collected for analysis so that
they supplement existing data and support development of the RI. The data collected as part of
the RI will support the selection of an approach for site remediation in the Feasibility Study (FS)
and Record of Decision (ROD). The goal is to collect the minimum amount of data necessary to
result in a well-supported FS and ROD.

1.2.2 Site Background

The Wilcox Oil site is an abandoned and demolished oil refinery and associated tank farm
located north of Bristow, Creek County, Oklahoma (Figure 2) (EPA 2013a, 2015b). The
approximate geographic coordinates for the site are 35°50°31” North latitude and 96°23°02”
West longitude. The site spans approximately 140 to 150 acres.

The site consists of contaminated areas, including surface water bodies, due to releases from the
former Lorraine and former Wilcox Refineries (Figure 3) (EPA 2013a, 2015b). Properties where
refinery waste is present at the surface are fenced and secured to deter trespassing and potential
contact with the waste. These refineries were located in the N 2 of the NW %4 of S29 T16N R9E
and the SW 7 of the SW %4 of S20 T16N ROE in Creek County, Oklahoma. Two refinery
process facilities and storage tank areas once operated at the two facilities. Historical
investigations indicate the presence of contamination from former activities.

A detailed title search in the Creek County Clerk office confirms that the property was used in
oil refinery operations from 1915 until November 1963 (EPA 2013a, 2015b). A skimming and
cracking plant was constructed in 1929. The main components of the plant consisted of a
skimming plant, cracking unit, and re-distillation battery with a vapor recovery system and
treatment equipment. The Wilcox Oil Company expanded when it acquired the Lorraine
Refinery in 1937, which was located west of the railroad. Oil refining began in 1915 at the
Lorraine Refinery. Wilcox sold the property to a private individual in 1963. Most of the
equipment and storage tanks were auctioned or salvaged for scrap metal by the new property
owners. Wilcox Oil Company no longer operates in Oklahoma. Based on information from the
Oklahoma Secretary of States’ office, the company merged with Tenneco Oil Company in 1967.

A modern skimming and cracking plant was constructed in 1929 (EPA 2013a, 2015b). The
upgraded facility had an operating capacity of 4,000 barrels of crude oil per day. The main
components of the system consisted of a skimming plant, cracking unit, and re-distillation
battery with a vapor recovery system and continuous treating equipment. The crude oil was
brought directly from the field, eliminating storage and handling facilities, but resulting in crude
oil with high sediment and water.

Wilcox Oil Company Superfund Site Sampling and Analysis Plan
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Sanborn Fire Insurance Maps can be used to understand historical property usage (EPA 2013a).
The Wilcox Oil and Gas Company and Lorraine Refining Company Sanborn Insurance Maps
(provided as Appendix E to this SAP) indicate that the properties contained approximately 80
storage tanks of various sizes, a cooling pond, and approximately 10 buildings housing refinery
operations. The maps also indicate that crude oil, fuel oil, gas oil, distillate, kerosene, naphtha,
and benzene (petroleum ether) were all stored on the property.

After the refinery operations ceased and most of the tanks and buildings were demolished and
sold for scrap, the property was sold to private interests (EPA 2013a, 2015b). Beginning in 1975
with the construction of the church, private residences were constructed on six parcels of land
that were part of the former refinery operations, with the most recent being constructed in 2004.
One former building associated with the refinery was repurposed as a residence. As a result,
there are seven residences on the site located within former tank or refinery operation areas.
Three of the residences that are located on the eastern portion of the site (East Tank Farm) are
known to use water from domestic/private wells.

1.2.3 Site Description

The location of the releases from the two refineries is considered to be a single site composed of
a commingled release from the combined refinery operations threatening the same targets
(Lockheed Martin SERAS [LMS] 2016; EPA 2013a, 2015b). The release from the two
refineries is comingled and/or the contamination is contiguous. The Wilcox Oil site is composed
of a release from the combined facility operations.

The site includes remnants of former oil refining operations and tank farms (LMS 2016; EPA
2013a, 2015b). The facility can be divided into five (5) major former operational areas (Figures
3 and 4): the Wilcox and Lorraine Process Areas, the East and North Tank Farms, and the
Loading Dock Area. An active railroad divides the two former process areas and product storage
areas.

e Wilcox Process Area — The Wilcox Process Area is fenced and spans approximately 26
acres. Most of the equipment and storage tanks that remained onsite in 1963 were
auctioned and salvaged for scrap iron by private land owners; any remaining structures
are in ruins. Four aboveground storage tanks (12,500-gallon capacity each) remain
standing, in addition to a number of discarded drums and pieces of scrap iron and piping.
A former Lead Additive area is present that is barren. There are multiple areas of
stressed vegetation, barren areas, and visible, black tarry waste of a hydrocarbon nature.
A building in the northern part of the former refinery has been converted to a residence.
This building is currently vacant, as is a residence located in the eastern portion of the
process area; however, the occupancy status of the residences onsite may change at any
time. An intermittent creek (West Tributary) flows southward across the eastern portion
of the refinery process area through a small pond in the southeast corner of the Wilcox
Process Area into Sand Creek. Hydrocarbon waste has also been observed in several
drainage channels that empty into Sand Creek.
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Lorraine Process Area — The Lorraine Process Area spans approximately eight acres and
covers the southwestern portion of the site, south of West 221st Street South (formerly
Refinery Road) and west of the railroad tracks. No refinery structures remain in either
the processing area or refined product storage area. The First Assembly of God Church
(currently vacant), a playground, and a vacant residence (parsonage) are located in this
area. Sand Creek borders the western boundary of the Lorraine Process Area. A
drainage feature is located near the northwestern corner of the former process area that
drains south into Sand Creek. There are multiple areas of stressed vegetation, barren soil,
and visible, black tarry waste of a hydrocarbon nature. For the purposes of the RI, a
portion of the North Tank Area has been re-designated as part of the Lorraine Process
Area (Figure 4); the triangular-shaped section is south of Refinery Road and is located
within the fenced compound that comprises the vacant First Assembly of God Church.

East Tank Farm — The East Tank Farm spans approximately 80 acres and includes pits,
ponds, and a number of circular berms that surrounded former tank locations. All of the
former crude oil storage tanks have been removed; however, remnants of the former tank
locations remain visible. It is not known if piping associated with the tanks remains in
place underground or was removed. Many of the berms surrounding the pits, ponds, and
former tanks have been breached or leveled. Of the three residential properties, two are
occupied and are located on or directly next to former tank locations in the East Tank
Farm. There are multiple areas of stressed vegetation, barren soil, and visible, black tarry
waste of a hydrocarbon nature. The East Tributary is located along the eastern boundary
of the East Tank Farm and perennially flows south through a series of ponds to Sand
Creek. Magellan Midstream Partners, LP operates a pumping station in the north-central
portion of the East Tank Farm Area, as well as an active pipeline that transects the East
Tank Farm, Loading Dock, and North Tank Farm Areas from the southeast to the
northwest. Magellan Midstream Partners, LP has been known to pump several different
petroleum products through the active pipeline, including kerosene, gasoline, jet fuel, and
diesel.

North Tank Farm — The North Tank Farm is located north of Refinery Road and west of
the railroad tracks and spans approximately 20 acres. The North Tank Farm included
crude oil and fuel oil storage tanks associated with the Lorraine Refinery. All of the
tanks and other structures have since been removed. An occupied residence is located in
the center of the North Tank Farm. There are areas of stressed vegetation, and visible,
black tarry waste of a hydrocarbon nature.

Loading Dock Area — The triangular-shaped Loading Dock Area spans approximately
seven acres and is located north of Refinery Road and east of the railroad tracks. The
Loading Dock Area was used for loading and unloading product by rail. There are
multiple areas of stressed vegetation, barren areas, and visible black tarry waste of a
hydrocarbon nature.

Current access to the property is not controlled, although portions of the site are fenced (LMS
2016; EPA 2013a, 2015b). A vacant church and seven residences (four of which are occupied at
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the time this SAP was written) are presently located on the facility. The seven residences are
located on former crude oil storage tank or refinery operations areas. The two occupied
residences located on the East Tank Farm are known to use water from domestic/private wells
located onsite; the occupied residence in the North Tank Farm has a private well; however, the
residence uses city water. The site is flanked by Route 66 to the west; a residential area and
Turner Turnpike to the northwest and north; Sand Creek to the southwest; and residential,
agricultural, and wooded areas to the east and south. The topography in the vicinity of the site
slopes to the south. The drainage pattern of the property is primarily towards Sand Creek, which
borders the western and southwestern boundaries of the property. An intermittent stream (West
Tributary), a perennial stream (East Tributary), and several drainage channels transect the
property east of the railroad (Wilcox Process Area and East Tank Farm), all of which flow into
Sand Creek.

1.2.4 Historical Site Investigations

EPA and the Oklahoma Department of Environmental Quality (ODEQ) have conducted multiple
investigations at the site beginning in 1994. The associated historical documents are as follows:

e Preliminary Assessment of the Wilcox Oil Company (Oklahoma Department of
Environmental Quality [ODEQ] 1994)
e Expanded Site Inspection (ESI) Report — Wilcox Oil Company (Roy F. Weston 1997)

e Site Assessment Report for Wilcox Refinery (Ecology and Environment, Inc. [E&E]
1999)

e Preliminary Assessment of the Lorraine Refinery Site (ODEQ 2008)
e Site Inspection Report — Lorraine Refinery (ODEQ 2009)

e ESI Report — Lorraine Refinery (ODEQ 2010)

e ESI Report — Wilcox Refinery (ODEQ 2011a)

e Supplemental Sampling Report for Wilcox ESI (ODEQ 2011b).

Table 2 summarizes the most significant findings from these investigations.

On 24 May 2013, EPA proposed the site to the National Priorities List (NPL). On 12 December
2013, the site officially became a Federal Superfund site (EPA Identification No.
OK0001010917), when it was added to the NPL.

During May/June 2015, EPA performed residential soil sampling. Areas in the proximity of 5
onsite and 4 offsite residences were sampled by collecting 5-point composites from each cell for
grids comprised of 4 to 8 cells of varying size. Soil samples were collected from 0-2 inches
below ground surface (bgs), 2—6 inches bgs, 0.5—1 foot (ft) bgs, and 1-2 ft bgs. Samples were
analyzed for volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs),
polycyclic aromatic hydrocarbons (PAHs), pesticides, polychlorinated biphenyls (PCBs), and
Target Analyte List (TAL) metals.
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In October and December 2015, EPA expanded the site investigation under the Scientific,
Engineering, Response and Analytical Services (SERAS) contract to include performing a
geophysical survey, a Rapid Optical Scanning Tool (ROST) laser-induced fluorescence (LIF)
survey, and a field-portable X-ray fluorescence (XRF) survey across portions of Wilcox and
Lorraine Process Areas and the East Tank Farm. Samples of waste, soil, surface water, and
infiltrated water were collected for laboratory analysis. This investigation is summarized in the
following report, which was recently released:

e Trip Report (Draft): November 30 through December 16, 2015, Wilcox Oil Company
Superfund Site (LMS 2016).

Data from these investigations will be used to design the RI approach; however, there are
limitations with the data, as follows:

e Samples for all media were not analyzed for the full set of contaminants of potential
concern (COPCs) at the site; the specific analytical suites are specified under the
medium-specific discussion in this SAP.

e Detection limits for a number of historical analyses are too high in some cases to allow
evaluation of data with respect to current risk-based screening levels; more recent
analytical methods are able to yield lower detection limits.

e For metals and naturally-occurring radioactive materials (NORM)/technologically
enhanced naturally-occurring radioactive materials (TENORM), detections are possible
in all media sampled; analytical results indicate contamination likely occurred; however,
no rigorous background or upstream concentrations have been derived and, for this
reason, a definitive determination of presence and nature of contamination cannot be
made.

e Field-portable XRF survey was performed in situ and no confirmation samples were
submitted to the analytical laboratory for correlation with the field data; thus, a
quantitative evaluation of the XRF data is not possible.

ROST LIF Survey (December 2015)

The ROST LIF study area covered a significant portion of the site and focused on areas where
the contamination was most likely to have occurred (Lorraine Process Area, Wilcox Process
Area, and East Tank Farm). The preliminary results of this survey are discussed in Section 1.2.5
for each source of contamination.

As summarized in the SERAS Trip Report (LMS 2016):

e “ROST utilizes LIF technology to introduce a laser into the subsurface. The laser excites
hydrocarbon compounds, causing them to fluoresce. This fluorescence is then measured
as a percent relative emittance (%RE). This %RE is based on a reference oil used to
calibrate the ROST to ‘100%’. Different compounds and mixtures of compounds
fluoresce differently. ROST uses four wavelengths of fluoresced light along with the
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intensity to provide a signature waveform for each mixture of hydrocarbon compounds.
This waveform can be used to identify similar compound mixtures or mixtures which
fluoresce in similar ways. This process can be used to identify areas impacted by
different contaminants or multiple contaminant streams.”

e “ROST detects double-ring polycyclic aromatic hydrocarbon (PAH) compounds. These
compounds are present in all refined fractions, e.g. gasoline, kerosene, fuel oils, and
lubricating oils, which makes ROST particularly suitable for assessing these mixtures.
Of notable exception, however, are single-ring aromatic compounds (e.g. benzene,
toluene, ethylbenzene, and xylene, etc.), which most refineries separate into their pure
forms. If there is a release of pure benzene or other single-ring compound, it would not
be detected by ROST.”

e “ROST results will vary depending on soil type. For example, contaminants in sands
and gravels can fluoresce an order of magnitude higher than the same contaminant in
silts and clays.”

e “ROST detects product or non-aqueous phase liquids, not dissolved phase compounds.”

Soil sampling performed in December 2015 in conjunction with the ROST LIF investigation
included the following (LMS 2016):

e Twenty-three soil samples analyzed for SVOCs, VOCs, TAL metals, and total petroleum
hydrocarbons (TPH)(reported as gasoline-, diesel-, and oil-range organic fractions); none
of these samples were collected from the 02 ft bgs interval for residential exposure.

e One sand sample analyzed for SVOCs, VOCs, and TAL metals (surface sample)
e One pond discharge sample analyzed for SVOCs, VOCs, and total and dissolved metals

e Six samples coded as “ground water,” but more representative of water infiltrated and
ponded on top of the sandstone/clay layer, were analyzed for SVOCs, VOCs, and total
and dissolved metals.

The samples collected in 2015 have not been analyzed for the full COPC suite for the site, and
consequently, full characterization of the contamination at the locations sampled was not
possible; moreover, heavier hydrocarbons, which are the more significant site COPCs, cannot be
detected by this field screening technique. As a consequence, the ROST LIF survey output will
be used as indicator data to guide the soil investigation in assessing potential source areas and
delineate nature and extent of contamination at the site.
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XRF Survey (December 2015)

Approximately 170 samples were analyzed for over 20 metal analytes via field-portable XRF;
however, no split samples were sent to an analytical laboratory for confirmation analysis, so the
XRF results are qualitative (LMS 2016).

As noted in the SERAS Trip Report (LMS 2016), “XRF technology is used to measure the
concentrations of metals in soils either in-situ or in a laboratory setting. This technology uses an
X-ray source to cause metals to fluoresce. This fluorescence is then detected by the XRF and
resolved into concentrations of metals in the soil sample.”

1.2.5 Sources of Potential Contamination

Primary sources of contamination are present at this site, ten of which were identified and
evaluated in the Hazard Ranking System (HRS) Documentation Record for the site (EPA
2013a). In addition, industrial activities took place at various locations, but these locations are
not identified as separate sources of contamination. This is due to the fact that significant
demolition has taken place at the site and the specific locations could not be identified on a
map.

Historical waste management practices are not known at this site. Historical Sanborn maps
(Appendix E) were available for some areas of the site and were reviewed to identify the possible
locations where contamination may have originated. Waste associated with crude oil refining
may include the following: petroleum-related compounds, tank residues, crude oil, fuel oil, gas
oil, petroleum distillate, kerosene, benzene, petroleum ether, brine, acid and caustic sludge,
heavy metals, coke, sulfur compounds, solvents, and NORM/TENORM. Hexavalent chromium
may be present where activities associated with cooling towers and cooling ponds took place. In
addition, there is a possibility that PCBs and pesticides may have been used at the site, and as a
consequence, they have been added to the list of COPCs. Multimedia samples will also be
collected for analysis of dioxins and furans for completeness. In the case of hexavalent
chromium, PCBs, pesticides, dioxin/furans, a smaller quantity of samples will be collected
relative to the other COPCs, and limited to associated process areas where they are more likely
to be detected. The sources of potential contamination are discussed in the following
subsections.

1.2.5.1 Sources Associated with Refined Oil Operations — Lorraine Process Area

Based on available data, depth to bedrock/refusal varies widely across the Lorraine Process
Area, between 3-5 ft bgs at the northwest corner to approximately 15 ft bgs for a significant
portion of the process area.

The review of the 1923 Sanborn map (Appendix E) indicated the following potential source
areas at the former Lorraine Refinery (LMS 2016):

e Several former aboveground storage tanks associated with refined petroleum products,
including fuel oil, distillate, benzene, kerosene, and gasoline

Wilcox Oil Company Superfund Site Sampling and Analysis Plan
Bristow, Creek County, Oklahoma Revision 01



EA Project No. 14342.128
Page 10 of 102
EA Engineering, Science, and Technology, Inc., PBC September 2016

e Former petroleum distillation process equipment that included stills, product rundown
tanks, and agitator

e Former cooling tower and associated cooling pond (backfilled) that may be possible
sources for hexavalent chromium.

Most tanks and stills were located on the northern portion of the property where the church,
rectory, and parking lot are currently located. Storage tanks typically ranged in size from 100 to
2,000 gallons, with one 10,000-gallon fuel oil tank located on the southern portion of the
property. Review of the available aerial photographs from 1941, 1956, and 1961 show no
evidence of the former refinery. Review of the 1915, 1920, and 1923 Sanborn maps provide
information regarding operations.

During the 2015 investigation, the ROST rig was only able to access the northern two-thirds of
the process area (Figure 5). Based on the ROST-LIF data, there is widespread hydrocarbon
contamination in the northern half of the Lorraine Process Area. The associated sample data
indicated a wide variety of petroleum hydrocarbon mixtures: (1) a lighter hydrocarbon fraction
with some heavy constituents, consistent with a fuel oil or mixed hydrocarbon product; (2)
mid-range to heavy organic constituents consistent with weathered crude oil and mixed
hydrocarbon material; and (3) hydrocarbon compounds consistent with a refined product in the
diesel range with possible mixing with other products/hydrocarbons.

XREF analysis of soil detected percent levels of lead within 1 foot of the surface at the
northwest corner of the process area and in the vicinity of the former cooling tower and
cooling pond.

A drainage pathway was evident that follows the location of the original county road shown on
the 1923 Sanborn and the 1941 and 1956 aerial photographs (Figure 3; Appendix E).

A former cooling pond is located on the southwestern end of the former Lorraine Process Area
(Figure 3) that was buried/backfilled. According to the 1923 Sanborn Map (Appendix E), the
cooling pond measured approximately 90 ft by 100 ft (9,000 square ft) and was associated with
a two nearby cooling tower, petroleum distillation equipment, and storage tanks.

During the December 2015 investigation (LMS 2016), a ROST LIF survey was performed in
the area where the former cooling towers were located indicating that a possible release had
occurred; however, the area where the former cooling pond was located was not investigated.
A soil sample collected by direct-push was collocated with ROST LIF location LOR-25A at a
depth of 12—14 ft bgs to correlate with percent fluorescence signature at this ROST LIF
location. The soil sample was analyzed for TAL metals, SVOCs, and VOCs, but not for
hexavalent chromium. Acenaphthylene, chloroethane, and fluorene were the only organic
compounds detected, with concentrations estimated below analytical reporting limits; several
metals were also detected or estimated. For metals, a comparison to background values would
still need to be performed in order to confirm a release has occurred. Due to the depth (>10 ft
bgs) from where it was collected, this soil sample would not be used to assess human health
risk; however, the results can be used for evaluation of migration to ground water.
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Additional COPCs other than those for which historical samples were analyzed apply to this
source area and, for this reason, the historical data will only be used as a guideline for this RI.
The COPCs for this process area include VOCs, PAHs, SVOCs, TAL metals (of note, the
TAL metals list includes mercury), and cyanide. Soil samples collected in the vicinity of the
former cooling tower/pond would also be analyzed for hexavalent chromium. LNAPL
reportedly within the onsite water supply well will also be sampled and submitted for waste
characterization analysis.

1.2.5.2 Sources Associated with Refined Oil Operations — Wilcox Process Area

Based on a review of Sanborn maps and historical aerial photographs (Figure 3; Appendix E),
the following potential source areas were identified in the Wilcox Process Area:

e Several former aboveground storage tanks associated with refined petroleum products,
including fuel oil, distillate, gasoline, naphtha, and kerosene

e Former petroleum distillation process areas that included distillation towers, stills,
product rundown tanks, and steam plant

e FEthyl Blending Area
e Lead Additive Area that included acid tanks, agitators, and treaters

e Former Cooling Water/Makeup Water Pond, which may or may not be associated with
one or more former cooling towers (possible source for hexavalent chromium)

e Two Produced Water Evaporation Ponds.

Conservatively, the COPCs for these source areas are the extended COPC suite: VOCs, PAHs,
SVOCs, TAL metals, and cyanide. Due to the likelihood that they are likely to be associated
with former refinery process area operations, additional COPCs include hexavalent chromium,
PCBs, pesticides, dioxin/furans, and NORM/TENORM.

Historical data available for these source areas and their immediate vicinity are presented
below and shown in Figure 3.

Former Locations of Tank 18 and Tank19

e Tanks 18 and 19 were located within the same bermed area.

e 1999: One boring (SB19) was installed southeast of this source area; two soil samples
were collected from 1-2 ft bgs and 7-8 ft bgs. All samples were analyzed for benzene,
toluene, ethylbenzene, and xylene (BTEX), PAHs, TPHs, metals, and pH. The surface
soil sample contained several PAHs, TPH, and estimated concentrations of ethylbenzene,
xylenes, and toluene. In the deeper sample, only one PAH was detected at an estimated
concentration; however, the detection limits for PAHs were relatively elevated. The
detections of metals have not been evaluated, as a background concentration is not
available to determine if a release has occurred in this area (E&E 1999).
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e 2015: One location by ROST LIF; no contamination was noted in this boring, but data are
insufficient for a conclusive determination (LMS 2016).

e The nature and extent of contamination at this source area is not defined.

Former Locations of Tank 20 and Tank 21

e Tank 20 and Tank 21 were located within the same bermed area.

e 2015: ROST LIF data indicate contamination is present, but data are insufficient to
delineate contamination (LMS 2016).

e The nature and extent of contamination at this source area is not defined.

Former Locations of Tanks 22 through 29

e Tanks 22 through 29 were located within the same bermed area.

e 2011: A soil sample (SS-3) collected during the ESI (ODEQ 201 1a) that may have been
located within this source area; several PAHs were detected.

e 2015: ROST LIF data indicate contamination is present, but data are insufficient to
delineate contamination. One direct-push soil sample was collected from the south side of
this source area between 7 to 10 ft bgs and analyzed for VOCs, SVOCs, and metals.
Metals, VOCs (BTEX, chloroform, cyclohexane, 1,2-dichloropropane, isopropylbenzene,
and methylcyclohexane), several PAHs, and dibenzofuran were detected in this sample
(LMS 2016).

e The nature and extent of contamination at this source area is not defined.

Former Locations of Tank 30 and Tank 31

e 2011: A soil sample (SS-4) collected during the ESI (ODEQ 2011a) may be located
within this source area; several PAHs were detected.

e ROST LIF data indicate contamination is present, but data are insufficient to delineate
contamination (LMS 2016).

Former Locations of Tank 32 and Tank 33

e Inthe 1961 Sanborn map (EDR 2012) and older aerial photography, 10 smaller tanks
were identified between these two tank locations.

e The presence or absence of contamination at this source area has not been confirmed.

Former Location of Tank 34

e 1999: One soil boring (SB14) was installed in the vicinity of this source area to the north-
northeast; soil samples were collected form 1-2 ft bgs and 5-6 ft bgs. Soil samples were
analyzed for BTEX, PAHs, TPH, metals, and pH. Both soil samples exhibited estimated
detections of several PAHs and TPH. The detections of metals have not been evaluated,
as a background concentration is not available to determine if a release has occurred in
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this area (E&E 1999).

e 2015: This location was investigated by ROST LIF, which confirmed the presence of
contamination; however, the extent of contamination has not been fully delineated with
this technology. One direct-push soil sample was collected from this source area from 6-8
ft bgs and analyzed for VOCs, SVOCs, and metals. Metals, VOC (BTEX, chloroform,
cyclohexane, isopropylbenzene, and methylcyclohexane) and several PAHs were detected
in this sample (LMS 2016).

e The nature and extent of contamination at this source area is not defined.

Former Location of Tank 35

e 2015: This location was investigated by ROST LIF and the presence of contamination is
confirmed to the southeast; however, the extent of contamination has not been delineated
with this technology (LMS 2016).

e The nature and extent of contamination in this source area is not defined.

Former Location of Tank 36

e 2015: This location was not investigated by ROST LIF.

e The presence or absence of contamination in this source area has not been confirmed.

Former Location of Tank 37

e 2015: This location was investigated by ROST LIF and no evidence of contamination has
been confirmed (LMS 2016).

Lead Additive Area (Doctor Process Area)

e This location was initially suspected to be a fuel additives area (e.g., tetracthyl lead);
however, further investigation indicates that area was more likely where the doctor
process occurred to sweeten refined petroleum products (remove odorous mercaptans
and other sulfur compounds).

e 2011: Analysis of surface soil samples detected lead concentrations ranging from
43,600 to 50,000 mg/kg (ODEQ 2011a).

e 2015: Field XRF investigation detected percent levels of lead in soil that attenuated
with depth. Analysis of soil boring samples detected high levels of phenolic
compounds. Analysis of water collected from piezometers detected concentrations of
total and dissolved lead as high as 151,000 and 3,860 pg/L, respectively (LMS 2016).

1.2.5.3 Sources Associated with Crude Oil Operations — East Tank Farm and Wilcox
Process Area

Several sources were identified as associated with crude oil storage based on Sanborn maps
(Appendix E). These sources are the locations of former crude oil storage tanks where spills
may have occurred. In many cases, the tank berms used to contain crude oil spills are still
evident, as well as is waste consisting of an asphaltic or tar-like hydrocarbon material. Most of
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the crude oil storage tanks were located within the East Tank Farm; however, two tanks (Tanks
11 and 12) were located on the eastern portion of the Wilcox Process Area (Figure 3). The
area of each tank berm area was estimated based upon the Sanborn maps and historical aerial
photographs (Appendix E).

The COPCs for these source areas are VOCs, PAHs, SVOCs, TAL metals, and cyanide.

Historical data available for these source areas and their immediate vicinity are presented below
and are shown in Figure 3.

Former Location of Tank 2

e This is the current location of Pond 4, which will also be investigated to assess impacts to
surface water and sediment.

e The presence or absence of contamination at this source area has not been confirmed.

Former Location of Tank 3

e 1999: One boring was installed within the area of the source (SB05); three samples were
collected from 1-2 ft bgs, 4-5 ft bgs, and 1415 ft bgs. Five (5) additional borings (SB41
through SB45) were installed east, southeast, and south of the source area, and samples
were collected from depths varying from 2—3 ft bgs to 67 ft bgs. All samples were
analyzed for BTEX, PAHs, TPH, metals, and pH. Petroleum-odor was noted in SB05 and
a hydrocarbon sheen was observed on the infiltration water that accumulated in the bottom
of this boring. In all 3 soil samples collected from SB0S5, benzene, ethylbenzene, xylenes,
several PAHs, and TPH were detected. Although no organics were detected in the
samples collected from borings SB41 through SB45, the detection limits for PAHs were
elevated and the heavier TPH fractions were not reported. The detections of metals have
not been evaluated, as a background concentration is not available to determine if a release
has occurred in this area (E&E 1999).

e 2010: A sample called “waste” was collected from the center of the tank location; only
metals were detected. The sample was also analyzed for VOCs and SVOCs (ODEQ
2010).

e 2015: ROST LIF data indicate the presence of contamination in the center of this source;
however, the presence of contamination is not delineated with this technology to the north,
northeast, and east (LMS 2016).

e The nature and extent of contamination at this source area is not defined.

Former Location of Tank 5

e FEarly 2000s: The property owner confirmed that he dug the two existing onsite ponds.

e 2015: During the June 2015 residential soil sampling event, an oily sludge was
observed at 1 and 1.5 ft bgs in the vicinity of former Tank 5. ROST LIF data indicate
the presence of contamination at this location to the east; however, the presence of
contamination is not delineated with this technology to the north, south, and west (LMS
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2016).

e The nature and extent of contamination at this source area is not defined.

Former Location of Tank 6

e 2010: A sample called “waste” was collected from the center of the tank location for
analysis of metals, VOCs, and SVOCs; only metals were detected (source) (ODEQ
2010).

e 2015: ROST LIF data do not indicate the presence of contamination at this location
(LMS 2016).

e The presence or absence of contamination at this source area is not confirmed.

Former Location of Tank 7

e 2015: ROST LIF data do not indicate the presence of contamination at this location
(LMS 2016).

e The presence or absence of contamination at this source area is not confirmed.

Former Location of Tank 8

e 1999: One soil boring (SBX) was installed to the northwest of the source area;
however, no samples are reported to have been analyzed per Table 4.1 of the report
(E&E 1999).

e 2010: A sample called “waste” was collected from the center of the former tank
location. Metals and several PAHs were detected, although VOCs were not (ODEQ
2010).

e 2015: ROST LIF data do not indicate the presence of contamination at this location but
the survey was limited (LMS 2016).

e The presence or absence of contamination at this source area is not confirmed.

Former Location of Tank 9

e 1999: One boring was installed to the southwest of the source area berm (SB06), with a
soil sample collected from 1-2 ft bgs and analyzed for BTEX, PAHs, TPH, metals, and
pH. Several PAHs were detected in the surface soil sample from SB06. The detections of
metals have not been evaluated, as a background concentration is not available to
determine if a release has occurred in this area (E&E 1999).

e 2010: A sample called “waste” was collected from the center of the former Tank 9
location. Metals and several PAHs were detected, although VOCs were not (ODEQ
2010).

e 2015: ROST LIF data do not indicate the presence of contamination at this source area;
however, no ROST LIF points were installed to the west of the source area, where soil
boring SB06 appears to have been installed in 1999 (LMS 2016).
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The nature and extent of contamination at this source area is not defined.

Tank Farm Area 10

Currently, this area is partially covered with a sludge-like material.

1999: Waste was disposed of at this location; this area is described as a pit in the 1999
report (E&E), and the existence of a tank has never been confirmed. Two borings were
installed: SBO7 southwest of the berm, with a soil sample and a field duplicate collected
from 4-5 ft bgs; and SB09 south of the source, with a sample collected from 1-2 ft bgs.
The samples were analyzed for BTEX, PAHs, TPH, metals, and pH. Select PAHs were
detected in both samples. The detections of metals have not been evaluated, as a
background concentration is not available to determine if a release has occurred in this
area.

2015: Due to the presence of waste sludge material at this source, the investigation by
ROST LIF was limited in nature. Although the presence of contamination was confirmed
at this location, delineation was not completed. From the aerial photographs, it appears
this area was intended for use as a tank pad; however, it was apparently repurposed, as a
separation pond or waste storage area (LMS 2016).

The nature and extent of contamination at this source area is not defined, and
characterization of the waste sludge is also necessary.

Former Location of Tank 11

1999: One boring (SB11) was installed within the area of the source within the berm, with
a soil sample collected from 23 ft bgs. The sample was analyzed for BTEX, PAHs, TPH,
metals, and pH. In all these soil samples, several PAHs were detected. The detections of
metals have not been evaluated, as a background concentration is not available to
determine if a release has occurred in this area (E&E 1999).

2015: ROST LIF investigation was focused in the center of the source area and to the
south; the data indicate the presence of contamination in the center of this source.
However, the presence of contamination is not delineated using ROST LIF to the
northeast, east, and south. ROST LIF was not used in the location of the former 1999
boring location for SB11. Two direct-push soil samples were collected from this source
area between 5 and 10 ft bgs and were analyzed for VOCs, SVOCs, and metals. Metals,
three VOCs (cyclohexane, isopropylbenzene, and methylcyclohexane) and several PAHs
were detected in these samples (LMS 2016).

The nature and extent of contamination at this source area is not defined.

Former Location of Tank 12

1999: One boring (SB12) was installed in the southern portion of this source area within
the berm; two soil samples were collected from 1-2 ft bgs and 89 ft bgs. The samples
were analyzed for BTEX, PAHs, TPH, metals, and pH. No organic compounds were
detected in this sample; however, the detection limits for PAHs were elevated and the
heavier TPH fractions were not reported for this sample. The detections of metals have
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not been evaluated, as a background concentration is not available to determine if a release
has occurred in this area (E&E 1999).

e 2015: ROST LIF data indicates the presence of contamination at this location; however,
the source area was not delineated using ROST LIF technology. Three direct-push soil
samples were collected from this source area from between 7 and 10 ft bgs and analyzed
for VOCs, SVOCs, and metals. Metals, two VOCs (cyclohexane and isopropylbenzene),
and several PAHs were detected in two of the samples, while only phthalates were
detected in the third sample (LMS 2016).

e The nature and extent of contamination at this source area is not defined.

Former Location of Tank 13

e 2015: ROST LIF data do not indicate the presence of contamination at this location
(LMS 2016).

e The presence or absence of contamination at this source area is not confirmed.

Former Location of Tanks 14 through 17

e These four aboveground storage tanks appear to have been located within the same
bermed area.

e This source area was not investigated in the past.

1.2.5.4 Sources Associated with Crude Oil and Refinery Operations — North Tank Farm
and Loading Dock Area

Based on a review of Sanborn maps (Appendix E), several former aboveground tanks were
identified as sources associated with crude oil and fuel oil storage. No information is available
regarding the raw materials or products managed at the Loading Dock Area. Past investigations
did not include any sampling activities in either of these areas. Conservatively, the COPCs for
these source areas are the extended COPC suite: VOCs, PAHs, SVOCs, TPH, TAL metals, and
cyanide.

1.2.5.5 Sources Not Anticipated to be Associated with Refining Activities — East Tank
Farm

Review of historical aerial photographs indicates that two locations on the extreme eastern
boundary of the East Tank Farm may have been cleared for additional crude oil storage tanks;
however, no historical data indicate that tanks were constructed or industrial activities took
place in this area.

Due the low likelihood that these areas may have been used for industrial operations, the
COPC:s for these source areas are limited to VOCs, PAHs, SVOCs, TPH, TAL metals, and
cyanide.

Results of historical investigations at these source areas are summarized below.
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Unconfirmed Location of Tank 1

e 1999: No samples were collected from within the estimated footprint of this unconfirmed
source area. However, three soil borings (SB36, SB37, and SB38) were installed in the
vicinity of this potential source area, which is a cleared location where Tank 1 may or may
not have been located. Samples collected from the subsurface (67 ft bgs) from SB36 and
SB37, and from the surface (0—1 ft bgs) at SB38 were analyzed for BTEX, PAHs, TPH,
metals, and pH. No detections of organic compounds were noted, but the detection limits
for PAHs were relatively elevated and the heavier TPH fractions were not reported. The
detections of metals have not been evaluated, as a background concentration is not
available to determine if a release has occurred in this area (E&E 1999).

e 2015: This area was not investigated in 2015.

Unconfirmed Location of Tank 4

e 1999: No samples were collected from within the estimated footprint of this
unconfirmed source area. However, two soil borings (SB39 and SB40) were installed in
the vicinity of this potential source area, which is a cleared location where Tank 4 may
or may not have been located. Samples collected from the subsurface (3-4 ft bgs) from
each of these borings were analyzed for BTEX, PAHs, TPH, metals, and pH. No
detections of organic compounds were noted, but the detection limits for PAHs were
relatively elevated and the heavier fractions of TPHs were not reported. The detections
of metals have not been evaluated, as a background concentration is not available to
determine if a release has occurred in this area (E&E 1999).

e 2015: This area was not investigated in 2015.
1.2.5.6 Waste Sources

Several waste piles or areas of exposed waste material have been observed onsite. Waste piles
located in the following areas will be investigated to include assessing subsurface soil for
contaminant leaching:

Waste observed within the former location of crude oil storage tank in North Tank Farm
Waste observed along the railroad tracks in the Loading Dock Area

Waste pit (Former Pond 1) located in the East Tank Farm

Waste observed within the former location of Tank 10 in the East Tank Farm

Waste observed in drainage pathways leading from process areas to Sand Creek.

The COPCs for waste are: VOCs, ethylene dibromide (EDB), PAHs, SVOCs, TPH, TAL
metals, and cyanide. Due to the likelihood that these waste piles or areas may be associated

with former refinery process area operations, additional COPCs include PCBs, pesticides,
dioxins/furans, and NORM/TENORM.

Previous work conducted within specific waste source areas that will be characterized are
summarized below.
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Former Location of Pond 2

e 1999: Three soil borings were installed in the vicinity of this source: SBO8 with a sample
collected from 1-2 ft bgs, SB35 with a sample collected from 0 to 3 ft bgs, and SB46 with
a sample collected from 612 ft bgs. Samples were analyzed for BTEX, PAHs, TPH, and
metals. Only metals and an estimated, biased high concentration for pyrene in SB35 were
detected in these samples (E&E 1999).

e 2015: One soil sample (P-03-SAND) was collected from the southwest side of this area
from the surface (0 ft bgs) and was analyzed for VOCs, SVOCs, and metals. Only metals
were detected in this sample (LMS 2016).

Former Location of Pond 1

e 1996: Two waste samples were collected from tar-like seeps on the surface of the former
pond; VOCs and SVOCs were detected in samples, with some PAHs at concentrations
above current EPA residential risk-based screening levels (Weston 1997).

e 1999: Three soil borings were installed in the vicinity of this source: SB02 with a sample
collected from 1-2 ft bgs, SB03 with a sample collected from 1.5 to 2 ft bgs, and SB04
with a sample collected from 4-5 ft bgs. Samples were analyzed for BTEX, PAHs, TPH,
and metals. Only metals were detected in these samples (E&E 1999).

e 2015: Test pits were excavated around the perimeter of the former pond. One soil sample
(P-04-01) was collected from within the source area from 3.5 to 4.5 ft bgs and analyzed
for VOCs, SVOCs, and metals. Metals, several PAHs, and dibenzofuran were detected in
this sample (LMS 2016).

Additional waste samples were collected from the East Tank Area in 2010 (ODEQ 2010);
there is insufficient information to determine if these samples were of contaminated soil or
actual waste material, as no description of the sample matrix is available. The samples were
analyzed for VOCs, SVOCs, and metals, and several PAHs were detected in two of the
samples.

1.2.5.7 Sources Not Differentiated

Conservatively, the COPCs for these source areas are the extended COPC suite: VOCs, EDB,
PAHs, SVOCs, TAL metals, and cyanide. Due to the likelihood that these source areas may be
associated with former refinery process area operations, additional COPCs include PCBs,
pesticides, dioxins/furans, and NORM/TENORM.

In addition to the waste areas identified above, there are other historical sources of
contamination located within Wilcox and Lorraine Process Areas, as well as in the East Tank
Farm. However, due to the significant demolition that took place at the site over the years, as
well as changing of tank placement and storage area configurations in the East Tank Farm,
specific locations could not be identified. Other areas that may have been impacted by site
COPCs include the drainage pathways leading from source areas to the surface water bodies.
The most prominent of these drainage pathways lead from the Wilcox Process Area and East
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Tank Farm southward to Sand Creek. These remaining areas will be characterized in a different
manner than the distinct source areas. Throughout the investigation, the field crew will make
observations regarding the presence of underground features, such as buried piping that was not
identified during the 2015 geophysical survey.

Additional analytical data for soil samples collected from the Wilcox Process Area are
summarized below:

e 1999: BTEX, PAHs, and TPH were detected in soil samples collected from numerous
locations, many of which were generally shallow (within the 0-3 ft bgs interval) (E&E
1999).

e 2015: In addition to the samples discussed above, nine soil samples were collected
from this area at depths spanning 5 to 15 ft bgs; samples were analyzed for VOCs,
SVOCs, and metals. VOCs (benzene, isopropylbenzene, and xylenes) and phenol (an
SVOC) were detected in two of these samples (WIL-AA-10 and WIL-AA-11) that were
collected from the vicinity of the lead mixing area. In the remainder of the samples,
metals, VOCs (acetone, BTEX, 2-butanone, cyclohaxane, 1,2-dichloropropane,
isopropylbenzene, methylcyclohexane, and methylene chloride), several PAHs, and
several SVOCs (1,1'-biphenyl, 1,4-dioxane, bis[2-ethylhexyl]phthalate) were detected
(LMS 2016).

Additional analytical data for soil samples collected from the Lorraine Process Area in 2015 are
summarized below:

¢ In addition to the samples discussed above, four soil samples were collected from this
area at depths spanning 6 to 14 ft bgs. Metals, VOCs (cyclohexane, isopropylbenzene,
and methylcyclohexane), several PAHs, and dibenzofuran were detected in these
samples (LMS 2016).

1.3 DESCRIPTION OF PROJECT OBJECTIVES AND TASKS
This section describes the project objectives and tasks for this SAP.
1.3.1 Project Objectives

The primary objectives of the RI are to characterize source material; determine the nature and
extent of contamination; evaluate fate and transport of contamination and the migration
pathways; conduct human health and ecological risk screenings; and, if risk screenings indicate
exceedances of the conservative screening levels or background/reference values, perform
human health and ecological risk assessments to determine if a risk is present from former site
operations. Ultimately, the goal is to gather sufficient information so that the EPA, in case of a
risk remaining at the site, can select a remedy that eliminates, reduces, or controls risks to human
health and the environment. The following components are considered key to conducting a RI
for the site:
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e Data collection for media characterization for definition of nature and extent of
contamination; collection of other supporting data

e Risk screening, and if necessary, performance of risk assessments for human health and
the environment

— Human Health Risk Assessment (HHRA) to characterize and quantify the current and
potential human health risks that would prevail if no remedial action were taken.

— Screening Level Ecological Risk Assessment (SLERA) to characterize and quantify
the current and potential ecological risks.

e Production of a RI Report that accurately establishes site characteristics, including
identification of source materials as applicable, definition of the nature and extent of
contamination, and evaluation of migration pathways. The RI provides information to
assess risks to human health and the environment, and to support the development,
evaluation, and selection of appropriate response alternatives.

e Project Close-out includes the activities necessary to close out the Task Order in
accordance with contract requirements.

1.3.2 Project Tasks
The following RI components will be completed upon EPA direction:

Project planning and support

Field investigation/data acquisition
Sample analysis

Analytical support and data validation
Data evaluation

Risk assessment

RI Report preparation

Task order closeout.

Based on the preliminary review of the data, it is proposed that the RI be performed in several
mobilizations, such that the need for data collection for mobilization 2 and 3, if necessary, is
based on the results of the previous mobilization. The staging of the investigation is presented
below.

1.3.2.1 Mobilization Event 1
Mobilization Event 1 will include the following field activities:
1. Assist the EPA Environmental Response Team (ERT) with passive soil gas (PSG)

investigation of Lorraine Process Area, Wilcox Process Area, and East Tank Farm; PSG
samples will be analyzed for the mass content of BTEX, naphthalene, and 2-
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methylnaphthalene to provide information regarding the presence of volatile components
in soil gas.

2. Clear buried and overhead utility locations.

3. Set up onsite facilities.

4. Clear vegetation on two properties: Wilcox Processing Area (former Wilcox Refinery)
and former Lorraine Refinery (southern portion). Other areas will be cleared as needed
for access during site reconnaissance and waste delineation, including the North Tank
Farm and Loading Dock Area.

5. Perform a site reconnaissance with the following goals:

a)

b)

g)

h)

)

Assess if there is evidence that the two bermed areas (unconfirmed Tanks 1 and 4) in
the eastern portion of the East Tank Farm areas have been used for industrial
activities.

Assist ODEQ in using a thermal infrared imaging camera to determine the location of
the seeps and locations where runoff from the site drains into Sand Creek, including
the East Tributary (probable point of entry [PPE]); also, reconnoiter the PPE of the
West Tributary into Sand Creek. This information will be used to determine the
potential locations for surface water/sediment sampling in order to optimize the
sampling strategy and eliminate duplication of effort.

Perform wetlands survey to confirm presence of a sensitive environment.

Supervise subcontractor performance of a suspected asbestos-containing material
(ACM) survey and collect samples for testing, if applicable.

Perform field screening activities using field instruments and detectors to identify the
possible presence and degree of NORM/TENORM in coal tar-coated piping, sludge
ponds, and separation ponds. Note that further assessment for the presence of
NORM/TENORM in soil, surface water, sediment, and ground water exposure media
will be performed only if the field screening performed during the reconnaissance
indicated NORM/TENORM is present. If confirmed, a subset of the multimedia
samples collected during Mobilization 1 will be also analyzed for NORM/TENORM.

Coordinate with Oklahoma Department of Transportation (ODOT) to (1) visually
assess the Sand Creek bridge that was constructed using onsite borrow material; and
possibly select locations for sampling using a hand auger or similar coring device.

Reconnoiter the large field across Refinery Road from the East Tank Farm (just north
of Former Tank 5), which is currently proposed for soil background sampling.

Assess if this area has evidence of anthropogenic activities and confirm location is
adequate for background sampling; if not, select another location.

Confirm how many residences have private water supply wells and obtain consent to
sample their wells in coordination with ODEQ.

Locate the three inactive private wells (church well located at the Lorraine Process
Area and two wells located on the East Tank Farm), and determine if pumps are

Wilcox Oil Company Superfund Site Sampling and Analysis Plan
Bristow, Creek County, Oklahoma Revision 01



EA Project No. 14342.128
Page 23 of 102

EA Engineering, Science, and Technology, Inc., PBC September 2016

)

k)

present; if possible, gauge the wells using a water level indicator and/or interface
probe.

Identify additional waste piles and areas of exposed waste material. Delineate the
waste piles using Global Positioning System (GPS) and visually assess how many
types of waste may be present in each pile.

Identify sandstone outcrops in the North Tank Farm area to determine overburden
depths.

6. Perform soil investigation:

a)

b)

d)

2

Install soil borings to horizontally and vertically delineate the contamination is soil;
ROST LIF fluorescence signature outputs from the Lorraine Process Area, Wilcox
Process Area, and East Tank Farm (Tanks 3 and 5 only) will be utilized as a starting
point for the delineation. Surface and subsurface soil samples will be collected from
the borings at select intervals for analysis for VOCs, SVOCs (including SIM for
PAHs), TAL metals, cyanide, and hexavalent chromium (at locations in the vicinity
of the former cooling towers and associated cooling ponds).

Install soil borings and collect surface and subsurface soil samples in areas where a
ROST LIF survey has left data gaps or was not performed and/or in areas where
source areas may have been located at the Lorraine Process Area (former cooling
towers/pond and Tank 38 location) and Wilcox Process Area (distillation process
areas and former cooling towers/pond). Soil samples will be analyzed for VOCs,
SVOC:s (including SIM for PAHs), TAL metals, cyanide, and hexavalent chromium
(vicinity of former cooling towers and associated cooling ponds).

Install soil borings and collect surface and subsurface soil samples between suspected
source areas and Sand Creek to evaluate surface/subsurface migration to surface
water. If infiltrated water is identified in soil borings, install piezometers to evaluate
potential seepage to Sand Creek. Piezometer water levels will be monitored and
water samples will be collected for analysis for VOCs, SVOCs (including SIM for
PAHs), TAL metals, cyanide, and hexavalent chromium. The soil samples will be
analyzed for the same COPC suite.

Aliquots for analysis for PCBs, dioxins/furans, and pesticides in soil will be collected
from shallow horizons at 10 sample locations in the Wilcox Process Area.

Based on reconnaissance information, install soil borings and collect surface and
subsurface soil samples to assess Former Tanks 1 and 4 (located on the east side of
East Tributary) for analysis for VOCs, SVOCs (including SIM for PAHs), and TAL
metals.

Assist EPA Headquarters representatives with XRF delineation of Lead Additive
Area (Wilcox Process Area).

Perform a soil background assessment for PAHs and metals (0 — 0.5 ft bgs) using
incremental composite sampling (ICS) methodology. The background soil
assessment will also include NORM/TENORM, if it is determined to be present
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during the initial reconnaissance survey.

h) Soil investigation may be refined based on findings of EPA ERT’s PSG investigation.

7. Initial ground water assessment:

a) Investigate and sample inactive private water supply wells, including the LNAPL-
impacted well located in Lorraine Process Area. Investigation of each well may
include (1) evacuating the well adequately to remove, sample, and characterize
LNAPL (if present); (2) gauge the well using an interface probe to determine
presence and thickness of LNAPL (if present); (3) log the well to determine well
construction, lithology, and flow using video camera, temperature and fluid
conductivity probe, and/or geophysical logging tool; and (4) and collect a
representative ground water sample (if possible) for analysis for VOCs, EDB, SVOCs
(including SIM for PAHs), TAL metals, cyanide, and hexavalent chromium.

b) Coordinate with ODEQ to resample the 10 on- and offsite residential wells that were
sampled in 2015/2016; if additional wells are identified during site reconnaissance,
include them in the sampling effort and analyze the ground water samples for VOCs,
EDB, SVOC:s (including SIM for PAHs), TAL metals, cyanide, and hexavalent
chromium.

c) Sample two wells located in East Tank Farm that are currently not in use for VOCs,
SVOC:s (including SIM for PAHs), TAL metals, and cyanide. These inactive wells
may also be logged as described for the Lorraine well pending availability of funding
and schedule).

Sample residential well located at residence on North Tank Farm for VOCs, SVOCs
(including SIM for PAHs), TAL metals, cyanide, and hexavalent chromium.

8. Survey and catalog relevant site features and sampling locations using GPS.

9. Perform soil gas and vapor intrusion sampling at the two vacant residences and the vacant
church located on the Lorraine and Wilcox Process Areas and analyze samples for VOCs
and naphthalene (pending funding availability and schedule); this investigation may be
refined based on findings of EPA ERT’s PSG investigation.

10. Perform surface water and sediment investigation (pending funding availability and
schedule):

a) Collect surface water and sediment samples to assess conditions along Sand Creek,
West and East Tributaries, ponds located along the streams, isolated ponds, and the
Sand Creek bridge (in coordination with ODOT, as appropriate).

b) Collect surface water and sediment samples to determine upstream conditions for
Sand Creek and the tributaries and background conditions for the isolated ponds.

c) Surface water samples will be analyzed for VOCs, SVOCs (including SIM for
PAHs), total and dissolved TAL metals, cyanide, and hexavalent chromium (10
percent), as well as surface water quality parameters.
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d) Sediment samples will be analyzed for VOCs, SVOCs (including SIM for PAHs),
TAL metals, cyanide, and AVS/SEM.

1.3.2.2 Mobilization Event 2

Mobilization Event 2 may include the following field activities contingent on findings of
Mobilization 1 investigation (will require SAP revision):

1.

Additional clearing of vegetation on the North Tank Farm and Loading Dock Area, as
necessary.

Expand the PSG investigation based on findings of EPA ERT’s initial PSG investigation.

Based on Mobilization 1 findings, refine COPC list and define appropriate decision units
in Lorraine Process Area, Wilcox Process Area, and East Tank Farm for surface soil
investigation (0 — 2 ft bgs) using ICS methodology. ICS soil data will be used to
characterize source areas and assess residential human health risk.

Based on Mobilization 1 soil investigation, reconnaissance, and waste area delineation,
refine the COPC list and investigate the North Tank Farm and Loading Dock Area soils
using ICS methodology.

Perform initial surface water and sediment investigation if not completed under
Mobilization 1. If initial investigation completed during Mobilization 1, then use data to
refine the COPC list and expand sampling downstream, as appropriate, so that surface
water and sediment impact can be delineated.

Characterize surface soil in drainage pathways leading from source areas to Sand Creek
using ICS methodology. Samples from these drainage pathways were called sediment in
past investigations; however, they are representative of the soil exposure medium as the
ground is only wet following precipitation events.

Based on information obtained from the ground water investigation performed during
Mobilization Event 1, determine the locations for new monitoring well locations. Install
and develop the new monitoring wells, and collect ground water samples. Survey the
wells and gather additional information for the characterization of the hydrologic regime
so the potential for seasonal fluctuations is assessed.

Plug and abandon the private water supply well located on the Lorraine Process Area.

Perform soil gas and vapor intrusion sampling at two vacant residences and the vacant
church located on the Lorraine and Wilcox Process Areas and analyze samples for VOCs
and naphthalene if not completed under Mobilization 1; this investigation may be refined
based on findings of EPA ERT’s PSG investigation. If initial investigation is completed
during Mobilization 1, then, based on the results of initial soil gas and vapor intrusion
sampling, perform a second round of vapor intrusion sampling at residences and
buildings associated with the church to evaluate seasonal variation (if warranted), and
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expand the soil gas and vapor intrusion investigation to occupied residences located on
the East Tank Farm and North Tank Farm.

10. Perform characterization (sampling) of waste areas by collecting surficial samples for the
complete suite of site COPCs.

11. If suspected ACM is confirmed to be present through sampling performed by a
subcontractor during Mobilization Event 1, follow up on ACM removal.

1.3.2.3 Mobilization Event 3

Mobilization Event 3, if deemed necessary, will include the following field activities:

1.

Field activities will entail further delineation of impact to ground water and additional
gauging of existing and installed wells to assess seasonal variations. The SAP will
require revision to address the sampling and analytical approach for Mobilization 3.

Based on the results of the first or second soil gas and vapor intrusion investigation,
perform additional vapor intrusion sampling to evaluate seasonal variation.

Collection of samples for ecological assessment (fish tissue, plant tissue, and/or sediment
for toxicity testing, if warranted); locations will be selected based on soil/sediment/
surface water analytical results obtained during prior mobilizations.

1.4 DATA QUALITY OBJECTIVES

The following sections present the DQOs for this project. The SOW issued by the EPA (2015b),
the EPA-approved Work Plan (EA 2015), and the preliminary Conceptual Site Model (CSM)
(Appendix A) form the basis for the DQO assessment. This DQO assessment follows EPA’s 7-
step DQO process (Table 3), which is outlined in Guidance on Systematic Planning Using the
Data Quality Objectives Process (QA/G-4) (EPA 2006a) and Systematic Planning: A Case Study
for Hazardous Waste Site Investigations (QA/CS-1) (EPA 2006b).

Additional information is referenced, as appropriate, in the following sections:

Section 1.3.1
Section 1.3.2
Section 1.3.3
Section 1.3.4
Section 1.3.5
Section 1.3.6
Section 1.3.7
Section 1.3.8

Purpose and Goal

Step 1 — State the Problem

Step 2 — Identify the Goal of the Study

Step 3 — Identify Information Inputs

Step 4 — Define the Boundaries of the Study

Step 5 — Develop the Analytical Approach

Step 6 — Specify the Performance or Acceptance Criteria
Step 7 — Develop the Plan for Obtaining Data.
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1.4.1 Purpose and Goal

The purpose of defining the DQOs is to support decision-making by applying a systematic
planning and statistical hypothesis-testing methodology to decide between alternatives. The goal
is to develop an analytical approach and data collection strategy that is effective and efficient.

1.4.2 Step 1 - State the Problem

The first step in systematic planning process, and therefore the DQO process, is to define the
problem that has initiated the study. As environmental problems are often complex
combinations of technical, economic, social, and political issues, it is critical to the success of the
process to separate each problem, define it completely, and express it in an uncomplicated
format.

The activities in DQO Step 1 are as follows:

Give a concise description of the problem

Identify a leader and members of the planning team

Develop a CSM of the environmental hazard to be investigated
Determine resources (i.e., budget, personnel, and schedule).

1.4.2.1 Problem Description

Industrial/manufacturing processes at the Site have resulted in a release of contaminants to media
creating primary sources of contamination. Contamination is present at five separate areas at the
site that has migrated from the known sources of contamination to the environment. These areas
are the Wilcox Process Area, Lorraine Process Area, East Tank Farm, North Tank Farm, and
Loading Dock Area. Contamination has been documented at the site through sampling and
analysis of soil, surface water, sediment, and waste (Sections 1.2.4 and 1.2.5). However, the
nature and extent of media impacted by site COPCs, possible migration of impacted media, and
risks associated with impacted media are unknown. The transport mechanisms, exposure media,
and receptors are detailed according to the CSMs for human health and the environment as
presented in Appendix A to this plan.

The current land use across the site is residential; however, the possibility exists that the process
areas may be zoned as commercial/industrial in the future. Short term exposure of construction
workers and trespassers to contaminated soil is also considered, as is infrequent recreational use
of the area. Data will also be collected to assess a risk to ecological receptors.

The current COPCs at the site are as follows:

VOCs

EDB

PAHs
SVOCs
TAL metals
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e C(yanide.

Due to the likelihood that they may have been impacted by former refinery process area
operations, a select number of shallow surface soil samples (0.0-0.5 ft bgs) from the process
areas will also undergo the following analyses:

Hexavalent chromium

PCBs

Pesticides

Dioxins/furans

NORM/TENORM (if necessary, based on survey results).

Additional analyses will be performed on samples collected from the site for the RI; they are
discussed in detail in Section 2.2.

As noted in Section 1.2.2, Project Tasks, a staged approach is taken for the characterization of
the site. Specific items will be investigated during Mobilization 1 that will provide data to
inform the next steps (subsequent mobilizations) in the RI. The problems or data gaps that will
be addressed during either Mobilization 1 and/or Mobilization 2 are summarized below.

Soil Exposure Medium

e Semi-quantitatively assess presence of volatile COPCs in subsurface (Mobilization 1).

e Use existing ROST LIF and XRF data to direct the assessment of potential source areas
in the Lorraine Process Area, Wilcox Process Area, and East Tank Farm and delineate
nature and extent of contamination (Mobilization 1).

e Assess potential source areas that were not investigated using ROST LIF (Lorraine and
Wilcox Process Areas) (Mobilization 1)

e Assess if contamination is present at former locations for Tanks 1 and 4, located east of
the East Tributary (Mobilization 1).

e Establish background values for PAHs, metals, and NORM/TENORM, as applicable
(Mobilization 1).

e Use ICS methodology to characterize contamination in surface soil (0 — 2 ft bgs) across
the Lorraine Process Area, Wilcox Process Area, and East Tank Farm to evaluate human
health and ecological risk in exposure units defined using Mobilization 1 data
(Mobilization 2).

e Confirm presence of contamination in soil below waste piles across the site (Mobilization
2).

e Characterize the most likely areas to be contaminated at the North Tank Farm
(Mobilization 2).

e Assess soil in drainage pathways that channel surface runoff from sources of
contamination to the tributaries (Mobilization 2).
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Surface and Sediment Exposure Media

o Identify seeps and discharges from the site into Sand Creek (Mobilization 1).
e Assess if contamination from source areas is migrating to Sand Creek (Mobilization 1).

e [Evaluate impacts to surface water and sediment along Sand Creek, intermittent tributary,
perennial tributary, and ponds (Mobilization 1 and/or 2).

e [Evaluate upstream surface water and sediment quality and background pond sediment
and surface water quality (Mobilization 1 and/or 2).

Ground Water Exposure Medium

e Investigate the interaction of the contaminated infiltrated water (if present) on top of the
sandstone or clay layer and the underlying regional aquifer (Mobilization 1 and/or 2).

e Determine nature and extent of contamination in ground water (Mobilization 1 and 2).
e Investigate the interaction between surface water and ground water (Mobilization 1 and
2).

Air Exposure via Vapor Intrusion Medium

e Semi-quantitatively assess presence of volatile COPCs in subsurface (Mobilization 1).

e Determine if vapor intrusion is a concern on several properties at the site (Mobilization 1
and/or 2).

Waste Material

e Identify and visually delineate waste piles and areas of exposed waste material across the
site (Mobilization 1).

e Characterize waste piles and areas of exposed waste material across the site and assess
impacts to soil immediately below the waste piles (Mobilization 2).
Surveys to Determine Presence of Other Contaminants or Other Media Requiring

Characterization

e Evaluate whether NORM/TENORM are present at the site (Mobilization 1).

e Evaluate whether asbestos is present at the site (Mobilization 1).

e Confirm the presence of wetlands that are referenced in the HRS Documentation Record
(EPA 2013a) (Mobilization 1).

1.4.2.2 Planning Team Members and Stakeholders

A proven, effective approach to formulating a problem and establishing a plan for obtaining
information that is necessary to resolve the problem is to involve a team of experts and
stakeholders that represent a diverse, multidisciplinary background. Such a team provides the
ability to develop a concise description of complex problems, and multifaceted experience and
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awareness of potential data uses. Planning team members (including the leader) and
stakeholders are presented below.

Planning Team Members

Katrina Higgins-Coltrain, EPA Region 6 TOM
Philip Turner, EPA Region 6 Risk Assessor
Thomas Kady, EPA Environmental Response Team
Barry Forsythe, U.S. Fish and Wildlife Service
Todd Downham, ODEQ

Teresa McMillan, EA.

Stakeholders

e EPA Region 6 Superfund Division Management
e EPA Headquarters
e U.S. Fish and Wildlife Service

e ODEQ
e Interested tribal nations (Cherokee Nation, Muskogee [Creek] Nation, Sac and Fox
Nation)

e C(City of Bristow, Oklahoma
e Other interested parties, such as residents living at the site.

If additional planning team members and/or stakeholders are identified as the RI progresses, they
will be incorporated into the decision-making process as appropriate.

1.4.2.3 Conceptual Site Model

It is critical to carefully develop an accurate CSM of the environmental problem, as this model
will serve as the basis for subsequent inputs and decisions. Details on the CSM for the site and
diagrams for the human health and ecological receptors are included in Appendix A to this SAP.

As described in Table 2 and Sections 1.2.4 and 1.2.5, the presence of organic contaminants—
PAHs in particular—are confirmed to be present in waste materials, soil, and sediment samples
associated with the site. Metals were detected in samples collected from all media, but because
metals are naturally occurring, a more rigorous study would be necessary to determine if
elevated concentrations (above background) are due to site activities or from contamination
migrating to the site from other refineries in the area.

Data to be collected during the RI effort will be used to supplement existing data and resolve
data gaps relating to nature and extent of contamination in all media, including presence of
contaminants in air within select buildings, potential ground water plumes, and hot spot
delineation. The following potential migration pathways of impacted media have been identified
and will have to be evaluated: (1) infiltration to subsurface soil, (2) transport of contamination to
surface water and sediment via infiltrated contaminated water, (3) transport of contamination
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downstream via surface water and sediment; (4) leaching to ground water, (5) interaction of
surface water and ground water, and (6) ground water transport. Data will be screened against
conservative screening levels and, if potential unacceptable risks to human health or ecological
receptors are identified as a result of exposure to COPCs in site-related media, a human health
and/or ecological risk assessment will be performed.

Additional details pertaining to the CSM are provided in the attached CSM Technical
Memorandum (Appendix A) and are not repeated here for brevity.

1.4.2.4 Determine Resources

Resources should be identified by the planning team so that constraints (e.g., budget, time, etc.)
associated with collecting/evaluating data can be anticipated during the project life cycle. To
assist in this evaluation, the DQO process (e.g., developing performance or acceptance criteria)
and the SAP (i.e., for collecting and analyzing samples, and interpreting and assessing the
collected data) have been completed.

EA personnel, team subcontractor personnel, and/or non-team subcontractor personnel with
appropriate oversight will perform data collection tasks with the following possible exceptions:

e EPA ERT contractor has been tasked with implementing the PSG investigation prior to
EA’s Mobilization 1 activities, with support from EA as necessary.

e U.S. Geological Survey may be tasked with performing geophysical and camera logging
of site water supply wells, with support from EA as necessary.

e EPA Headquarters has been tasked with implementing the investigation of the Lead
Additive Area, with support from EA as necessary.

¢ ODEQ has been tasked with using their thermal infrared imaging camera to identify
possible seeps along Sand Creek, with support from EA as necessary.

EA will utilize the services of the EPA’s Region 6 Houston Laboratory or the EPA Contract
Laboratory Program (CLP), where feasible. When samples cannot be analyzed by either the
EPA Region 6 Laboratory or the CLP, due to method requirements, schedule requirements, or
elevated analyte concentrations, a non-CLP commercial laboratory will be subcontracted by EA
to support the analyses. Data generated by the EPA Region 6 Laboratory or CLP will be
validated by EPA or EPA contractors. Data generated by the EA-subcontracted laboratory will
be validated by EA personnel or subcontracted personnel.

The EPA will perform a review of each required deliverable and provide comments, as
necessary. EPA will also solicit comments from other planning team members or stakeholders,
as appropriate.
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1.4.3 Step 2 — Identify the Goal of the Study

Step 2 of the DQO process involves identifying the key questions that the study attempts to
address, along with alternative actions or outcomes that may result based on the answers to these
key questions. These two items are combined to develop decision statements, which are critical
for defining decision performance criteria later in Step 6 of the DQO process.

The activities in DQO Step 2 are as follows:

e Identify principal study questions (PSQs)
e (Consider alternative actions that can occur upon answering the questions
e Develop decision statement(s) and organize multiple decisions.

1.4.3.1 Principal Study Questions

The PSQs define the questions to be answered by the HHRA, SLERA, and RI following
completion of the field program (Mobilizations 1 through 3). The PSQs are as follows:

e Are waste piles Resource Conservation and Recovery Act (RCRA) hazardous or non-
hazardous and have contaminants leached from the waste into the underlying soil layer?

e What is the nature of contamination in soil within specific source areas and what is the
extent of contamination?

e What is the nature of contamination in surface water and sediment and what is the extent?
e What is the extent and volume of contaminated media in the Lead Additive Area?

e Is there a ground water aquifer at the site, and if present what is the classification and
what is the nature and extent of contamination?

e s there LNAPL present and what is the extent and volume?

e Is the refusal layer continuous across the site and does it provide a barrier to downward
contaminant migration?

e Is vapor intrusion an issue at select properties?

e What are the migration pathways for transport of these contaminants in different media?
e Are asbestos and/or NORM/TENORM present at the site?

e Are wetlands present at the site?

e [s there a risk to human health or the environment from contamination at the site?

1.4.3.2 Alternative Actions

The alternative actions provide PSQ alternatives in the FS, as follows. Potential alternative
actions, which will be evaluated in the FS, include, but are not limited to, the following:

e Remove or remediate the source areas.
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e Restrict access to limit exposure.
e Mitigate migration pathways.

e Address other migration/exposure pathways impacting receptors by employing
engineering or institutional controls.

1.4.3.3 Decision Statement

For decision-making problems, the PSQs and alternative actions are combined to develop
decision statements, which are critical for defining decision performance criteria in DQO

Step 6. This RI field program is planned to be implemented in up to three mobilizations, where
data from Mobilization 1 will be utilized to plan specific activities in the subsequent
Mobilization 2 and Mobilization 3, if necessary. The decision statements for the RI field
program (Mobilizations 1 through 3) are as follows:

e Delineate and characterize waste piles and underlying soil.

e Determine if ROST LIF data are adequate to characterize the nature and extent of
contamination in surface and subsurface soil and use that information to continue
delineation of contamination and soil sampling.

e (Characterize and delineate soil contamination at specific source areas.
e Characterize and delineate contamination in surface water and sediment.

e Characterize and delineate contamination to determine how and what future actions (e.g.,
investigation, delineation, characterization) are necessary to characterize the ground
water; otherwise, consider no further action.

e Characterize and delineate contamination in ground water to determine whether COPCs
present unacceptable human health/ecological risk requiring the evaluation of options and
technologies to support future actions (e.g., removal, remediation, exposure restriction,
migration mitigation, or in-place containment); otherwise, consider no further action.

¢ Confirm the presence or absence of ground water contamination discharge to the surface
water to determine how and what future actions (e.g., investigation, delineation,
characterization) are necessary to characterize this interaction; otherwise, consider no
further action.

e Characterize and delineate ground water discharge to surface water to determine whether
COPCs present unacceptable human health/ecological risk requiring the evaluation of
options and technologies to support future actions (e.g., removal, remediation, exposure
restriction, migration mitigation, or in-place containment); otherwise, consider no further
action.

e Confirm the presence or absence of LNAPL to determine whether future actions (e.g.,
removal, remediation, exposure restriction, migration mitigation, or in-place
containment) are necessary; otherwise, consider no further action.
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e Characterize and delineate the LNAPL to determine whether COPCs present
unacceptable human health/ecological risk requiring the evaluation of options and
technologies to support future actions (e.g., removal, remediation, exposure restriction,
migration mitigation or in-place containment); otherwise, consider no further action.

e Confirm the presence or absence of a continuous refusal layer at depth to determine
whether future actions (e.g., investigation, delineation, and characterization) are
necessary; otherwise, consider no further action.

e Characterize and delineate the refusal layer to determine whether it provides a barrier to
downward contaminant migration and whether future actions (e.g., investigation,
delineation, and characterization) are necessary; otherwise, consider no further action.

e Characterize and delineate the Lead Additive Area to determine whether COPCs present
unacceptable human health/ecological risk requiring the evaluation of options and
technologies to support future actions (e.g., removal, remediation, exposure restriction,
migration mitigation, or in-place containment); otherwise, consider no further action.

e Determine if vapors have impacted onsite vacant residences on Wilcox and Lorraine
Process Areas and the vacant church.

e Determine if asbestos and/or NORM/TENORM are present at the site.
e Determine if wetlands are present at the site.

e Determine if there are risks to human health and/or the environment.
These statements will not be satisfied until all the RI data are available for evaluation.
1.4.4 Step 3 — Identify Information Inputs

Step 3 of the DQO process determines the types and sources of information needed to resolve:
(1) the decision statement or produce the desired estimates; (2) whether new data collection is
necessary; (3) the information basis the planning team will need for establishing appropriate
analysis approaches and performance or acceptance criteria; and (4) whether appropriate
sampling and analysis methodology exists to properly measure environmental characteristics for
addressing the problem.

The activities in DQO Step 3 are as follows:

e Identify types and sources of information needed to resolve decisions or generate
estimates.

o Identify the basis of information that will guide or support choices to be made in later
steps of the DQO process.

e Select appropriate sampling and analysis methods for generating the information.
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1.4.4.1 Necessary Information and Sources

A variety of sources and types of information form the basis for resolving the decision
statements. The following information and sources are necessary to resolve this step of the DQO
process.

The decision statements are supported by the information and sources summarized below.

Determine Source of Contamination

Additional data for all media will be collected as necessary to augment the historical
dataset and resolve data gaps; the data will also be adequate to perform risk screening,
and if necessary, risk assessment.

Following review of Mobilization 1 data, collect additional geologic and hydrogeologic
information (e.g., borehole geophysics, soil borings, new monitoring wells, pump testing,
clay permeability testing, etc.) during Mobilization 2 to evaluate subsurface impacts and
potential migration.

For soil samples, data will be collected to determine background levels for metals and
NORM/TENORM for comparison to sample concentrations. For surface water and
sediment, data will be collected to define upstream conditions, such that contamination
entering the flowing water bodies upstream from the site can be distinguished from site
contamination. For ponds not connected to permanent or temporary streams, background
concentrations for metals and NORM/TENORM will also be utilized to distinguish from
contamination originating onsite.

Determine the Nature and Extent of Contamination

Soil characterization will be required in areas where ROST LIF survey was performed
and in areas not covered by the survey; soil samples will be collected from soil borings
and will be analyzed for VOCs, SVOCs (including PAHs), TAL metals, and cyanide.
Samples for a smaller set of COPCs (hexavalent chromium, PCBs, pesticides, and
dioxin/furans) will be collected from suspect source areas in the Wilcox Process Area, as
well as the Lorraine Process Area in the case of hexavalent chromium.

Surface water and sediment characterization will be required; samples will be analyzed
for VOCs, SVOCs (including PAHs), total and dissolved TAL metals, cyanide, and total
and dissolved hexavalent chromium; if the extent of contamination is not defined under
the initial sampling program, further sampling may be necessary to complete the
delineation.

Initial characterization of ground water will be performed by sampling existing private
supply wells. It could not be verified at the time this SAP was written, but the wells are
assumed to be extracting water from the regional aquifer; the ground water samples will
be analyzed for VOCs, SVOCs (including PAHs), TAL metals, cyanide, and hexavalent
chromium. Moreover, information will be collected to ascertain if the water historically
called “ground water”—which is believed to be infiltrated water ponding on top of the
sandstone/clay layer—is actually water with beneficial uses, and if so, whether it qualifies
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as a ground water exposure medium and/or is connected with the regional aquifer or
surface water. A determination of the depth to the water in the regional aquifer and the
potentiometric surface map and ground water gradient will not be accomplished until
monitoring wells are installed in this aquifer. Delineation of a ground water impact, if
one exists, will be accomplished during a subsequent mobilization.

Sampling for vapor intrusion will be performed in two residences and the church to
assess if there is a threat to human receptors.

Geologic and hydrogeologic information will be collected to evaluate subsurface impacts
and potential migration.

Sampling for biota, should it prove necessary, will be performed to evaluate impacts to
ecological receptors.

Determine the Migration Pathways for Contamination

An evaluation of the migration pathways will be performed for surface runoff outside of
source areas

Surface water transport will be conducted to aid in understanding the transport of
contamination via surface water flow and sediment from source areas to the adjacent
waterways

An evaluation of leaching of source material to ground water will be conducted to aid in
the understanding of contaminant transport

An evaluation of ground water migration will be conducted to aid in the understanding of
contaminant transport.

Determine if Exposure to COPCs Pose a Potential Unacceptable Risk to Human Health and
Ecological Receptors (Appendix B)

Analytical results for soil, sediment, surface water, vapor intrusion, and ground water
samples will be first compared to the screening levels for human health and
environmental protection agreed upon during the scoping effort; these values are
provided in Appendix B and consist of the following:

— Soil screening levels:

= (0.0-2.0ftbgs

0 EPA Regional Screening Levels (RSLs) for human health exposure for
residential scenario (https://www.epa.gov/risk/regional-screening-levels-rsls-
generic-tables-november-2015) (EPA 2016b).

= (0.0-10.0 ft bgs

0 EPA RSLs for human health exposure for industrial/construction scenario
(https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-
november-2015) (EPA 2016b)
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= 0.0-0.5ft bgs: Ecological soil screening levels, ECOTOXicology database
(ECOTOX) (http://www.epa.gov/ecotox/ecossl) (EPA 2016a).

— Ground water screening levels:

= Federal Maximum Contaminant Levels (MCLs) (https://www.epa.gov/your-
drinking-water/table-regulated-drinking-water-contaminants) (EPA 2009b)

= EPA tap water RSLs (https://www.epa.gov/risk/regional-screening-levels-rsls-
generic-tables-november-2015) (EPA 2016b)

= Oklahoma Water Resources Board (OWRB) Interim Water Quality Standards
(WQSs) (https://www.owrb.ok.gov/quality/standards/standards.php) (OWRB
2013)

— Surface water:

= EPA National Water Quality Criteria (https://www.epa.gov/wqc/aquatic-life-
ambient-water-quality-criteria) (EPA 1985)

= OWRB Interim WQSs
(https://www.owrb.ok.gov/quality/standards/standards.php) (OWRB 2013).

— Sediment screening levels:

= Benthic protection based on the National Oceanic and Atmospheric
Administration (NOAA) Screening Quick Reference Tables (SQuIRT) values
listed in (NOAA 2008) (consensus-based unless not available).

= For comparative purposes only, utilize the Texas Commission on Environmental
Quality (TCEQ) Texas Risk Reduction Program (TRRP) Tier 1 Protective
Concentration Levels (PCLs) (TCEQ 2014)
(https://www.tceq.texas.gov/remediation/trrp/trrppcels.html).

— Air/soil gas screening levels:

= EPA RSLs for human health exposure in residential and industrial/construction
scenarios (https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-
november-2015) (EPA 2016b)

= EPA OSWER Technical Guide for Assessing and Mitigating the Vapor Intrusion
Pathway from Subsurface Vapor Source to Indoor Air (EPA 2015a).

— Removal management levels (RMLs):

= EPA RMLs for use to support the decision to undertake removal action

(https://www.epa.gov/risk/regional-removal-management-levels-chemicals-rmls)
(EPA 2016c¢)

e For metals and NORM/TENORM, concentrations in all media will also be compared to
the following values:
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— Background values for soil
— Upgradient concentrations for ground water
— Upstream concentrations for sediment and surface water.

e [fthe concentrations exceed the screening levels, a risk assessment will be performed.

Determine Characteristics of Site Waste and Whether It Leached Contaminants to Underlying
Soil.

e The waste will be characterized as hazardous or non-hazardous based on the standards in
the RCRA, 40 Code of Federal Regulations (CFR) Part 261 (Appendix B).

e Concentrations of soil samples collected from underneath the waste piles will be

compared to the standards specified above.

1.4.4.2 Basis of Information

The basis of information will guide or support choices to be made in later steps of the DQO
process.

The basis of information is supported by the following:

Determine Source of Contamination

e Biased or judgmental sample locations will be based on evaluation of historical data,
photographs, or visual cues.

e Geologic and hydrogeologic information (e.g., soil borings, new monitoring wells,
ground water and surface water elevation, etc.) will be collected to evaluate impacts to
ground water and the interconnectivity between surface water and ground water.

Determine the Nature and Extent of Contamination

¢ Biased or judgmental sample locations will be based on evaluation of historical data,
photographs, or visual cues.

e Geologic and hydrogeologic information (e.g., soil borings, new monitoring wells,
ground water and surface water elevation, etc.) will be collected to evaluate impacts to
ground water and the interconnectivity between surface water and ground water.

Determine the Migration Pathways for these Contaminants

e The Interim Final Guidance for Conducting Remedial Investigations and Feasibility
Studies Under Comprehensive Environmental Response, Compensation, and Liability Act
(EPA 1988) describes the process for evaluating migration pathways.
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Determine if COPC Exposure Poses a Potential Unacceptable Risk to Human Health and
Ecological Receptors

e A HHRA will be conducted in accordance with the EPA’s guidance which includes, but
is not limited to, the following:
— Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health
Evaluation Manual (EPA 1989)

— RAGS for Superfund Volume I: Human Health Evaluation Manual. Supplemental
Guidance: Standard Default Exposure Factors (EPA 1991)

— RAGS, Volume I: Human Health Evaluation Manual, Part D, Standardized Planning,
Reporting, and Review of Superfund Risk Assessments (EPA 2001b)

— Calculating Upper Confidence Limits for Exposure Point Concentrations at
Hazardous Waste Sites (EPA 2002c¢)

— RAGS, Volume I: Human Health Evaluation Manual (Part E, Supplemental
Guidance for Dermal Risk Assessment) (EPA 2004)

— RAGS, Volume I: Human Health Evaluation Manual (Part F, Supplemental Guidance
for Inhalation Risk Assessment) (EPA 2009a).

e A SLERA will be conducted in accordance with the EPA’s guidance which includes, but
is not limited to, the following:

— Ecological RAGS: Process for Designing and Conducting Ecological Risk
Assessments, Interim Final (EPA 1997)

— Issuance of Final Guidance: Ecological Risk Assessment and Risk Management
Principles for Superfund Sites (EPA 1999b).

To determine the nature and extent of contamination at the site, a field investigation has been
proposed to collect multimedia data and resolve data gaps to support the risk assessments and
ultimately the FS and ROD for the site. Details pertaining to this effort are presented in Section
2.0 and will not be repeated here for brevity.

Determine the Ultimate Disposition of Site Waste and Whether Further Action is Warranted to
Address Underlying Contaminated Soil

e The requirements of RCRA, 40 CFR Part 261, will be followed.
e Soil will be addressed as described above.

1.4.4.3 Sampling and Analysis Methods

An extensive field investigation has been proposed to collect multimedia data. Analyses to be
performed on site samples are presented in Appendix B. Details pertaining to this effort are
presented in Section 2.0 and will not be repeated here for brevity.
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1.4.5 Step 4 — Define the Boundaries of the Study

In Step 4 of the DQO process, the target population of interest and spatial/temporal features
pertinent for decision-making should be identified. The activities in DQO Step 4 are as follows:

e Define the target population of interest.

e Specify temporal or spatial boundaries and other practical constraints associated with
sample/data collection.

1.4.5.1 Target Population

The target population consists of soil, surface water, sediment, ground water, air, and biota. The
following descriptions of the target population are segregated by media below.

Generally soil is not considered mobile because ground cover or vegetation often precludes
migration. Mobility of soil due to storm water or particulate migration can lead to a slight
temporal aspect to characterization. However, for the purpose of this investigation, soil is not
considered to be mobile enough to have a significant temporal aspect. The distribution of soil is
from the ground surface to: the bottom of impacted soil, until the water table is encountered, or
refusal, whichever is first.

Surface water is mobile with a high temporal aspect in Sand Creek and in East and West
Tributaries. Surface water in the ponds located along the temporary creeks is not mobile except
under flood conditions and likely has a low temporal aspect. Surface water in the isolated ponds
is not mobile and has a low temporal aspect.

Sediment is considered potentially mobile during storm or other high flow events. The fine grain
materials are potentially subject to migration and may be transported some distance from the
source. Therefore, a minor temporal aspect to the concentration of sediments in a particular
location may occur over time. The distribution of sediments is thought to be from several inches
to several ft thick in most areas. Typically, sediments contained within the banks of waterways
often have higher deposition rates near bends or where surface water flow is reduced.

Limited information is available for ground water. Typically, ground water is found at depths of
30 feet bgs at the Lorraine Process Area to 110 ft bgs in topographically high areas. The ground
water gradient at the site is not known, but ground water is assumed to be moving toward Sand
Creek.

Soil vapors may have impacted vacant residences located within the process areas and the vacant
church at a level that poses a human health risk. A vapor intrusion investigation will be
implemented to determine if indoor air has impacted any habitations.

The presence and extent of the waste materials and asbestos present at the site will be defined
during the site reconnaissance.
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Regarding biota, the media to be sampled have not been decided upon at this time. Generally
speaking, plants, soil invertebrates, aquatic organisms in ponds, and benthic organisms are not
mobile. Aquatic organisms (unless they are in isolated ponds), mammals, reptiles, and
amphibians are considered to have limited mobility. Birds and mammals have high mobility.

1.4.5.2 Spatial Boundaries

Exposure areas are considered to be the site and potentially the sediment and surface water in
Sand Creek, its tributaries, and one pond along the East Tributary downstream from the site.
This investigation will further evaluate the exposure area and additional areas identified during
this investigation, as appropriate. The exposure area may be further subdivided based on the
presence of contaminants, potential reuse, available receptors, etc.

1.4.6 Step 5 - Develop the Analytical Approach

Step 5 of the DQO process involves developing an analytical approach that will guide how to
analyze the study results and draw conclusions from the data. It is the intention of this step to
integrate the outputs from the previous four steps with the parameters developed in this step.

The activities in DQO Step 5 are as follows:
e Specify the appropriate population parameters for making decisions.

e Choose a workable action level and generate an “If ... then ... else” decision rule which
involves it.

1.4.6.1 Population Parameters

The population parameter is defined as the value used in the decision statement to evaluate a
decision point. The population parameter will be used as an exposure point concentration in the
HHRA and SLERA. A population parameter will be determined for each chemical detected in
each exposure area (if unique areas are identified), for each sample group (e.g., surface soil from
0 to 2 ft bgs). Maximum exposure unit concentrations will be used first to determine if a
chemical should be kept as a site COPC. If COPCs are identified, the 95% upper confidence
limit of the mean (95UCL) will be calculated using ProUCL Version 5.0.0 (EPA 2013c¢, 2013d)
and used in the risk assessments.

For COPCs with detection limits above screening levels, if one-half the lowest Contract-required
Quantitation Limit (CRQL) or method reporting limit (RL) for a chemical is greater than its
respective screening level, then it will be evaluated in the uncertainty section of the risk
assessment (see Section 1.4.3).

In the case of non-detect results, one-half the CRQL or RL will be represented.
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1.4.6.2 Action Level Decision Rule

The action levels for the site will likely be either: (1) risk-based screening criteria developed
during the HHRA and/or SLERA or (2) federally-mandated ground water criteria such as MCLs.

The risk-based screening criteria for COPCs, as well as background values for soil, upgradient
values for ground water, and upstream values for surface water and sediments will be used to
evaluate whether the analytical data will have appropriate sensitivity for the risk assessment.
Although it is understood that the type of data used to develop the screening criteria may differ
from that which will be used in the site-specific risk assessments, these criteria should present
conservative values suitable for the initial screening.

Mineral or chemical interference may lead to elevated sample quantitation limits which are
greater than their respective risk-based screening levels. If these analytes are not detected in an
exposure area and sample quantitation limits are greater than risk-based values, then they may be
a source of potential risk underestimation or additional sampling may be conducted to mitigate
the uncertainty.

The decision rules for the site are as follows:

e If contamination in soil at a specific source area is above screening levels, perform a risk
assessment to determine if the contamination poses an unacceptable risk. If it does pose a
risk, determine the most appropriate actions to be taken for risk mitigation during the FS.

e If contamination in surface water and sediment is above screening levels, perform a risk
assessment to determine if the contamination poses an unacceptable risk. If it does pose a
risk, determine the most appropriate actions to be taken for risk mitigation during the FS.

e If ground water is contaminated above screening levels, perform a risk assessment to
determine if the contamination poses an unacceptable risk. If it does pose a risk,
determine the most appropriate actions to be taken for risk mitigation during the FS.

e If vapors are present in shallow soil as indicated by PSG mass in the samplers or if
vapors have impacted the residences or the church at a level that poses a human health
risk, determine the source of the vapors and implement means of mitigating the intrusion
in the future. During the FS, determine the most appropriate actions to be taken for risk
mitigation.

e If waste is RCRA hazardous, arrange for disposal at a hazardous waste disposal facility.
If it is not RCRA hazardous, arrange for disposal at a non-hazardous waste disposal
facility; in the case where no contamination is present in the waste and there is no
evidence of leaching to soil, consider leaving the waste onsite. If contamination is
present below the waste piles, perform nature and extent characterization following waste
removal.

o If'the asbestos survey and testing indicates ACM is present at the site, arrange for a
specialized contractor to perform a removal of the material.

Wilcox Oil Company Superfund Site Sampling and Analysis Plan
Bristow, Creek County, Oklahoma Revision 01



EA Project No. 14342.128
Page 43 of 102
EA Engineering, Science, and Technology, Inc., PBC September 2016

e [fthe NORM/TENORM survey indicates these materials are present at the site and pose
an unacceptable risk, extend the COPC suite to other media for the site characterization.
During the FS, determine the most appropriate actions to be taken for risk mitigation.

e [fthe wetlands survey confirms that wetlands are present at the site, expand the scope of
surface water and sediment sampling to include wetlands characterization. If during risk
screening and subsequent risk assessment, it is determined that there is a risk to human
health or the environment, determine the most appropriate actions to be taken for risk
mitigation during the FS.

Note that some of these decision rules will not be satisfied until data collection is completed
during the last mobilization that takes place at the site.

1.4.7 Step 6 — Specify the Performance or Acceptance Criteria

Step 6 of the DQO process specifies the tolerable limits on decision errors. Data are subject to
various types of errors (e.g., how samples were collected, how measurements were made, etc.).
As a result, estimates or conclusions that are made from the collected data may deviate from
what is actually true within the population. Therefore, there is a chance that an erroneous
conclusion could be made or that the uncertainty in the estimates will exceed what is acceptable.

The performance or acceptance criteria for collected data will be derived to minimize the
possibility of either making erroneous conclusions or failing to keep uncertainty in estimates to
within acceptable levels. Performance criteria and QA practices will guide the design of new
data collection efforts. Acceptance criteria will guide the design of procedures to acquire and
evaluate existing data.

The activities in DQO Step 6 are as follows:
e Recognizing the total study error and devising mitigation techniques to limit error.

e Specify the decision rule as a statistical hypothesis test, examine consequences of making
incorrect decisions from the test, and place acceptable limits on the likelihood of making
decision errors.

1.4.7.1 Total Study Error

Even though unbiased data collection methods may be used, the resulting data will still be
subject to random and systematic errors at different stages of the collection process (e.g., from
field sample collection to sample analysis). The combination of these errors is called the “total
study error” (or “total variability”’) associated with the collected data. There can be many
contributors to total study error, but there are typically two main components, sampling error and
measurement error.
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Sampling Error

Sampling error, sometimes called statistical sampling error, is influenced by the inherent
variability of the population over space and time, the sample collection design, and the number
of samples collected. It is usually impractical to measure the entire population space, and limited
sampling may miss some features of the natural variation of the measurement of interest.
Sampling design error occurs when the data collection design does not capture the complete
variability within the population space, to the extent appropriate for making conclusions.
Sampling error can lead to random error (i.e., random variability or imprecision) and systematic
error (bias) in estimates of population parameters. In general, sampling error is larger than
measurement error and consequently needs a larger proportion of resources to control.

Measurement Error

Sometimes called physical sampling error, measurement error is influenced by imperfections in
the measurement and analysis protocols. Random and systematic measurement errors are
introduced in the measurement process during physical sample collection, sample handling,
sample preparation, sample analysis, data reduction, transmission, and storage.

The potential for measurement error will be mitigated by using accurate measurement
techniques. Sampling techniques were selected to limit the measurement error, including the
following:

e Sample collection procedures, sample processing, and field sample analysis protocols are
standardized and documented in SOPs to ensure that the methodology remains consistent
and limits the potential for measurement error.

e Field teams will be trained and will perform specific tasks (e.g., sample collection or
processing) throughout the field sampling effort to limit the potential for measurement
error.

e Potential for measurement error in the sample analysis will be limited by the analysis of
QC samples (e.g., duplicates).

e Data management procedures and sample tracking software (i.e., Scribe) will limit the
potential for data reduction, transmission, and storage errors.

1.4.7.2 Statistical Hypothesis Testing and Decision Errors

Decision-making problems are often transformed into one or more statistical hypothesis tests that
are applied to the collected data. Data analysts make assumptions on the underlying distribution
of the parameters addressed by these hypothesis tests, in order to identify appropriate statistical
procedures for performing the chosen statistical tests.

Due to the inherent uncertainty associated with the collected data, the results of statistical
hypothesis tests cannot establish with certainty whether a given situation is true. There will be
some likelihood that the outcome of the test will lead to an erroneous conclusion (i.e., a decision
error).

Wilcox Oil Company Superfund Site Sampling and Analysis Plan
Bristow, Creek County, Oklahoma Revision 01



EA Project No. 14342.128
Page 45 of 102
EA Engineering, Science, and Technology, Inc., PBC September 2016

When a decision needs to be made, there are typically two possible outcomes: either a given
situation is true, or it is not. Although it is impossible to know whether an outcome is really true,
data are collected and statistical hypothesis testing is performed to make an informed decision.
In formulating the statistical hypothesis test, one of the two outcomes is labeled the “baseline
condition” and is assumed to represent the de facto, true condition going into the test, and the
other situation is labeled the “alternative condition.” The baseline condition is retained until the
information (data) from the sample indicates that it is highly unlikely to be true.

The statistical theory behind hypothesis testing allows for defining the probability of making
decision errors. However, by specifying the hypothesis testing procedures during the design
phase of the project, the performance or acceptance criteria can be specified.

There are four possible outcomes of a statistical hypothesis test. Two of the four outcomes may
lead to no decision error; there is no decision error when the results of the test lead to correctly
adopting the true condition, whether it is the baseline or the alternative condition. The remaining
two outcomes represent the two possible decision errors. The first is a false rejection decision
error, which occurs when the data leads to decision that the baseline condition is false when, in
reality, it is true. The second is a false acceptance decision error, which occurs when the data are
insufficient to change the belief that the baseline condition is true when, in reality, it is false.

In the statistical language of hypothesis testing, the baseline condition is called the “null
hypothesis” (Ho) and the alternative condition is called the “alternative hypothesis” (Ha). A false
rejection decision error, or a Type I error, occurs when you reject the null hypothesis when it is
actually true. The probability of this error occurring is called alpha (o) and is called the
hypothesis test’s level of significance. A false acceptance decision error, or a Type II error,
occurs when you fail to reject the null hypothesis when it is actually false. The probability that
this error will occur is called beta (). Frequently, a false rejection decision error is the more
severe decision error, and therefore, criteria placed on an acceptable value of alpha (o) are
typically more stringent than for beta (B). Statisticians call the probability of rejecting the null
hypothesis when it is actually false the statistical power of the hypothesis test. Statistical power
is a measure of how likely the collected data will allow you to make the correct conclusion that
the alternative condition is true rather than the default baseline condition and is a key concept in
determining DQOs for decision-making problems. Note that statistical power represents the
probability of “true rejection” (i.e., the opposite of false acceptance) and, therefore, is equal

to 1-f.

Decision errors can never be totally eliminated when performing a statistical hypothesis test.
However, the primary aim of this step is to arrive at the upper limits on the probabilities of each
of these two types of decision errors that the planning team finds acceptable.

1.4.8 Step 7 — Develop the Plan for Obtaining Data

In the Steps 1 through 6 of the DQO process, performance or acceptance criteria were developed.
The goal of Step 7 is to develop a resource-effective sampling design for collecting and
measuring environmental samples, or for generating other types of information needed to address
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the PSQs. In addition, this sampling design will lead to data that will achieve the performance
and acceptance criteria. The sampling design is detailed in Section 2.

The most important activity in DQO Step 7 is to use the information from Steps 1 through 6 of
the DQO process to identify a sampling and analysis design that will answer the PSQs and
achieve the performance or acceptance criteria.

The soil, sediment, surface water, and ground water sampling approach incorporates biased or
judgmental samples. Samples will be biased toward impacted areas, based on using historical
site evidence (e.g., photographic documentation, historical sampling results, etc.) and
information obtained during site visit. This does introduce bias and potential sampling error;
however, the bias is likely to increase the sample concentration, which will likely result in a
more protective remedial decision. Sampling error that is considered more protective of human
health or the environment is acceptable for this evaluation.

New data will be combined with the historical dataset to evaluate the nature and extent of
contamination in the RI. Data collected during previous site investigations will be considered
further during the risk assessment. Only historical data suitable for risk assessment will be
combined with the new data to evaluate potential risks for ecological and human health
receptors.

1.5 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

A well-defined QA/QC process is integral to the generation of analytical data of known and
documented quality. The QC process includes those activities required during data collection to
produce data of sufficient quality to support the decisions that will be made based on the data
(e.g., decisions to be made prior to, during, and after site removal or remedial actions) (EPA
2006a). After environmental data are collected, QA activities focus on evaluating the quality of
the data in order to determine the data usability with respect to support for remedial or
enforcement decisions. Table 4 presents the acceptance criteria for definitive onsite and offsite
laboratory data for chemical analyses of investigation samples only.

1.5.1 Data Categories

In order to produce data suitable for decision-making, an appropriate analytical technique must
be selected. The EPA Superfund program has developed two descriptive categories of analytical
techniques: (1) field-based techniques and (2) fixed-laboratory techniques. The type of data
generated depends on the qualitative and quantitative DQOs developed for a project. Regardless
of whether the data were analyzed utilizing field or laboratory techniques, the data must be of
adequate quality for the decision-making process for which the data were collected. For this
project, data from both types of techniques will be collected. Section 2 discusses the methods
that will be used to analyze the samples. Both field-based and definitive analytical data will be
used to support decisions made for this project.

Rigorous analytical methods (e.g., EPA CLP methods or third-party laboratory, if short
analytical turnaround time is necessary) are used to generate analyte-specific, definitive data.
The definitive quality of the data are assured by: (1) using SOPs and QC processes during data
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collection; (2) documented control and traceability of reference standards, calibrations, and
instrument performance; and (3) acceptable performance of field and laboratory QC procedures
within the defined limits established for these procedures.

The majority of the fixed-laboratory analysis for samples collected during the RI sampling event
will be conducted by the EPA Region 6 Laboratory and/or an EPA-designated CLP laboratory.
Quick Reference Fact Sheets for relevant analytical methods are included in Appendix C. The
EA subcontracted commercial laboratory will provide analytical support for analyses that the
EPA Region 6 Laboratory and CLP laboratories cannot analyze due to method requirements
(e.g., hexavalent chromium), due to schedule requirements, or due to elevated concentrations of
contaminants. In addition, a third-party analytical laboratory will be employed to generate data
within a short turnaround time. The analytical methods employed will be either EPA-issued or
EPA-approved.

1.5.2 Measurement Quality Objectives

The analytical results will be evaluated in accordance with precision, accuracy,
representativeness, completeness, and comparability (PARCC) parameters to document the
quality of the data and to ensure that the data are of sufficient quality to meet the project
objectives. Of these PARCC parameters, precision and accuracy will be evaluated quantitatively
by using results of field and laboratory QC check samples.

The sections below describe each of the PARCC parameters and how they will be assessed
within this project.

1.5.2.1 Precision

Precision is the degree of mutual agreement between individual measurements of the same
property under similar conditions. Usually, combined field and laboratory precision is evaluated
by collecting and analyzing field duplicates and then calculating the variance between the
samples, typically as a relative percent difference (RPD).

RPD is calculated as follows:

A-B]
RPD =~ x100%
(A+B)/2

where: A = original sample concentration
B = duplicate sample concentration

Field sampling precision is evaluated by analyzing field duplicate samples. For every
10 samples collected, one duplicate sample will be collected.

Laboratory analytical precision is evaluated by analyzing laboratory duplicates (also called
matrix duplicates [MDs]) or matrix spikes (MSs) and matrix spike duplicates (MSDs). For this
project, MS/MSD and original sample [OS]/MD samples will be generated for analytes. The
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results of the analysis of each MS/MSD or OS/MD pair will be used to calculate the RPD as a
measure of lab precision. In addition, laboratory control samples (LCS) and LCS duplicates are
also used for laboratory precision.

1.5.2.2 Accuracy

A program of sample spiking will be conducted to evaluate laboratory accuracy. This program
includes analysis of the MS and MSD samples, LCSs or blank spikes, surrogate standards, and
method blanks. MS and MSD samples will be prepared and analyzed at a frequency of 5 percent
for project samples. LCSs or blank spikes will also be analyzed at a frequency of 5 percent or
one per batch. Surrogate standards, where applicable, are added to every sample analyzed for
organic constituents. The results of the spiked samples are used to calculate the percent recovery
for evaluating accuracy.

S_CXIOO%

Percent Recovery =

where: S = measured spike sample concentration
C = sample concentration
T = true or actual concentration of the spike

The objective for accuracy of field measurements is to achieve and maintain factory
specifications for the field equipment.

1.5.2.3 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent
the characteristics of a population, variations in a parameter at a sampling point, or an
environmental condition that they are intended to represent. For this project, representative data
will be obtained through careful selection of sampling locations and analytical parameters.
Representative data will also be obtained through proper collection and handling of samples to
avoid interference and minimize contamination.

Representativeness of data will also be ensured through the consistent application of established
field and laboratory procedures. Field blanks (if appropriate) and laboratory blank samples will
be evaluated for the presence of contaminants to aid in evaluating the representativeness of
sample results. Data determined to be non-representative, by comparison with existing data, will
be used only if accompanied by appropriate qualifiers and limits of uncertainty.

1.5.2.4 Completeness

Completeness is a measure of the percentage of project-specific data that are valid. Valid data
are obtained when samples are collected and analyzed in accordance with QC procedures
outlined in this SAP, and when the QC criteria that affect data usability are not grossly exceeded.
When data validation is completed, the percent completeness value will be calculated by dividing
the number of useable sample results by the total number of sample results planned for this
investigation.
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Completeness will also be evaluated as part of the data quality assessment (DQA) process (EPA
2006c, 2006d). This evaluation will help determine whether limitations are associated with the
decisions to be made based on the data collected.

1.5.2.5 Comparability

Comparability expresses the confidence with which one data set can be compared with another.
Comparability of data will be achieved by consistently following standard field and laboratory
procedures and by using standard measurement units in reporting analytical data. Standard EPA
analytical methods and QC will be used to support the comparability of analytical results with
those obtained in previous testing. Calibrations will be performed in accordance with EPA or
manufacturer’s specifications and will be checked with the frequency specified in the EPA CLP
SOW(s) or applicable methods.

1.5.3 Detection and Quantitation Limits

The analytical parameters and their quantitation limits for use on this project are determined
under the EPA CLP SOW(s) or applicable method. The Contract-required Detection Limit
(CRDL), for CLP methods, or Method Detection Limit (MDL), for non-CLP methods, is the
minimum concentration of an analyte that can be reliably distinguished from background noise
for a specific analytical method. The quantitation limit represents the lowest concentration of an
analyte that can be accurately and reproducibly quantified in a sample matrix. The CRQL, for
CLP methods, or RL for non-CLP methods, is the contractually specified maximum quantitation
limit for specific analytical methods and sample matrices, such as soil or water, and are typically
several times the CRDL or MDL, to allow for matrix effects. Quantitation limits for non-CLP
methods are typically referred to as the method RL.

For this project, analytical methods have been selected so that the CRQL or RL for each target
analyte is below the applicable screening criteria, wherever practical. Samples results will be
reported as estimated values if concentrations are less than the CRQL/RL but greater than
CRDL/MDL. The CRDL or MDL for each analyte will be listed as the detection limit in the
laboratory’s electronic data deliverable (EDD).

Laboratory analysis methods were selected to obtain the lowest CRQLs and RLs. Data collected
during the RI will undergo an evaluation of the CRQLs and RLs in conjunction with screening
criteria to ensure that the data are adequate.

e If one-half the lowest CRQL or RL for a chemical is greater than its respective screening
level, then it will be evaluated in the uncertainty section of the risk assessment.

e Ifachemical is reported in a field sample and in a method blank or field blank, it will be
considered as a positive identification if the field sample concentration is present at a
concentration greater than 10 times the maximum blank concentration for common
laboratory contaminants or 5 times the maximum blank concentration for other analytes.
Common laboratory contaminants include acetone, methylene chloride, methyl ethyl
ketone, phthalate esters, and toluene.
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e Data with “estimated” qualifiers (e.g., J-qualifier) will be considered detected
concentrations.

1.6 SPECIAL TRAINING AND CERTIFICATION

This section outlines the training and certification required to complete the activities described in
this SAP. The following sections describe the requirements for the EA team and subcontractor
personnel working onsite.

1.6.1 Health and Safety Training

EA field team personnel who work at hazardous waste project sites are required to meet the
Occupational Safety and Health Administration (OSHA) training requirements defined in

29 CFR 1910.120(e). These requirements include: (1) 40 hours of formal offsite instruction;
(2) a minimum of 3 days of actual onsite field experience under the supervision of a trained and
experienced field supervisor; and (3) 8 hours of annual refresher training. Field personnel who
directly supervise employees engaged in hazardous waste operations also receive at least

8 additional hours of specialized supervisor training.

Copies of the field team’s health and safety training records, including course completion
certifications for the initial health and safety training, refresher training, and specialized
supervisor training are maintained in project files.

Additional health and safety details can be found in EA’s site-specific HSP (EA 2016).

1.6.2 Subcontractor Health and Safety Training

Subcontractors who work onsite will certify that their employees have been trained for work on
hazardous waste project sites. Training will meet OSHA requirements defined in

29 CFR 1910.120(e). In addition, the asbestos and NORM/TENORM surveys will be performed
by specialized contractors that will hold the training and certification necessary to do that work.
Subcontractors will attend a safety briefing and complete the Safety Meeting Sign-Off Sheet
before they conduct onsite work (EA 2016). This briefing is conducted by the EA Site Health
and Safety Officer or other qualified person. Alternatively, the subcontractors may elect to
conduct their own safety briefings; EA personnel may audit these briefings.

Before work begins at the project site, subcontractors will submit copies of the training
certification for each employee assigned to the project. Copies of the subcontractor’s health and
safety training records will be maintained in project files.

1.7 DOCUMENTS AND RECORDS

The following sections discuss the requirements for documenting field activities and for
preparing laboratory data packages. This section also describes reports that will be generated as
a result of this project.

Wilcox Oil Company Superfund Site Sampling and Analysis Plan
Bristow, Creek County, Oklahoma Revision 01



EA Project No. 14342.128
Page 51 of 102
EA Engineering, Science, and Technology, Inc., PBC September 2016

1.7.1 Field Documentation

Field personnel will use permanently bound field logbooks with sequentially numbered pages to
record and document field activities and will follow EA SOP 016 (Appendix G) for completing
field logbooks. The logbook will list the contract name and number, the site name, and names of
subcontractors, service client, and EA Project Manager. At a minimum, the following
information will be recorded in the field logbook:

Name and affiliation of onsite personnel or visitors

Weather conditions during the field activity

Other non-weather-related conditions at the time of sampling
Summary of daily activities and significant events

Notes of conversations with coordinating officials

References to other field logbooks or forms that contain specific information
Discussions of problems encountered and their resolution

Discussions of deviations from the SAP or other governing documents
Description of photographs taken

Specific volumes of materials used to plug holes, wells, etc.

GPS data.

1.7.2 Laboratory Documentation

This section describes the data reporting requirements for EA field personnel and laboratories
(e.g., EPA CLP laboratories, EPA Region 6 Laboratory, or subcontracted commercial
laboratories) that submit field and laboratory measurement data under the EPA Region 6 RAC
II program.

EA will require fixed offsite, subcontracted private commercial laboratories to prepare and
submit data packages in accordance with the EPA CLP protocols (EPA 2014d, 2015c, 2015d) for
hardcopy and EDD format of data. Data packages will include applicable documentation for
independent validation of data and verification of the DQOs. The following documentation will
be required for full data validation, if applicable:

e (Case narratives, which will describe QC non-conformances that are encountered during
the analysis of samples in addition to corrective actions that are taken:

— Statement of samples received

— Description of deviations from the specified analytical method
— Explanations of data qualifiers that are applied to the data

— Other significant problems that were encountered.

e Tables that cross-reference field and laboratory sample numbers.

e Chain-of-custody forms, which pertain to each sample delivery group or sample batch
that is analyzed.
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e Laboratory reports, which must show traceability to the sample analyzed and must
contain specified information:

— Project identification

— Field sample number

— Laboratory sample number

— Sample matrix description

— Dates and times of sample collection, receipt at the laboratory, preparation, and
analysis

— Description of analytical method and reference citation

— Results of individual parameters, with concentration units, including second column
results, second detector results, and other confirmatory results, where appropriate

— Quantitation limits achieved

— Dilution or concentration factors.

e Data summary forms and QC summary forms showing analytical results, if applicable:

— Samples

— Surrogates

— Blanks

— Field QC samples

— LCS

— Initial and continuing calibrations
— Other QC samples.

e Laboratory control charts:

— Raw data
— Instrument printouts
— Laboratory bench sheets for preparation of samples.

e MDL study results.

EA’s Project Manager, in cooperation with the EA QA Officer, will define site-specific
requirements for data reporting. Requests for analytical services define these requirements, the
turnaround time for receipt of the data deliverables specified, and requirements for retaining
samples and laboratory records. Laboratory QA Managers are responsible for ensuring that
laboratory data reporting requirements in this SAP are met.

1.7.3 EPA Level IV Type Data Package

The laboratory will prepare EPA Level IV type data packages in accordance with the instructions
provided in the EPA CLP SOWs (EPA 2014d, 2015¢, 2015d). Commercial laboratories
conducting non-CLP analyses will be required to prepare Level IV type data packages. The data
packages will contain the information from the summary data package and associated raw data
and are due to EA within 35 days after the last sample in the sample delivery group is received.
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Unless otherwise requested, the laboratory will deliver one copy of the Level IV type data
package.

1.7.4 Reports Generated

Following the completion of the RI field program and receipt of validated data, the following
reports associated with the site RI will be completed:

e Data Evaluation Summary Report (DESR)
e RI Report, including SLERA and HHRA Reports.

The DESR, prepared upon receipt of all RI analytical data, will (1) compile, tabulate, and
summarize the analytical data; (2) discuss the usability of the data, including data validation
summaries; and (3) discuss any discrepancies or data quality issues.

The RI Report will provide information to assess risks to human health and the environment, and
to support the development, evaluation, and selection of appropriate response alternatives. The
RI Report will be written in accordance with EPA’s Guidance for Conducting Remedial
Investigations/Feasibility Studies under the Comprehensive Environmental Response,
Compensation, and Liability Act (EPA 1988) and Guidance for Data Usability in Risk
Assessment (EPA 1992a and 1992b).

Typical components of the RI Report include, but are not limited to, the following:

e Site Background

— Site description
— Site history
— Previous investigations summary

e Investigation

— CSM

— Field investigation and technical approach

— Chemical analyses and analytical methods

— Field methodologies (e.g., soil gas sampling and sub-slab sampling)
— Deviations from the SAP with explanation on impact to DQOs

e Site Characteristics

— Geology
— Hydrogeology
— Demographics and land use

e Nature and Extent of Contamination

— Contaminant sources
— Summary of analytical results
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— Contaminant distribution and trends

e Fate and Transport

— Contaminant characteristics
— Degradation pathways

— Transport processes

— Contaminant migration trends

e Summary of the HHRA and SLERA.

e Summary and Conclusions.
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2. DATA GENERATION AND ACQUISITION

This section describes the requirements for the following:

Sampling process design

Consent for property access

Sampling methodology

Sample processing

Decontamination

Management of investigation-derived waste (IDW)

Sample designation

Sample container, volume, preservation, and holding time requirements
Sample handling and custody

Analytical method requirements

QC requirements

Instrument calibration and frequency

Requirements for inspection and acceptance of supplies and consumables
Data acquisition requirements

Data management.

2.1 SAMPLING PROCESS DESIGN

For the activities associated with this SAP, main elements of the sampling design include the
numbers and types of samples to be collected, sampling locations, sampling frequencies, and
sample matrices as appropriate to fill data gaps, define potential plumes and hot spots, and
collect data as necessary to support ongoing evaluations of risk at the Site.

As stated in the DQOs (Section 1.4), the following PSQs were formulated for the RI field
program (Mobilizations 1 through 3):

Are waste piles Resource Conservation and Recovery Act (RCRA) hazardous or non-
hazardous and have contaminants leached from the waste into the underlying soil layer?

What is the nature of contamination in soil within specific source areas and what is the
extent of contamination?

What is the nature of contamination in surface water and sediment and what is the extent?
What is the extent and volume of contaminated media in the Lead Additive Area?

Is there a ground water aquifer at the site, and if present what is the classification and
what is the nature and extent of contamination?

Is there LNAPL present and what is the extent and volume?

Is the refusal layer continuous across the site and does it provide a barrier to downward
contaminant migration?
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e [s vapor intrusion an issue at select properties?

e What are the migration pathways for transport of these contaminants in different media?
e Are asbestos and/or NORM/TENORM present at the site?

e Are wetlands present at the site?

e [s there a risk to human health or the environment from contamination at the site?

The primary objective of the sampling design is to collect data of sufficient quantity and quality
to resolve the PSQs and support risk assessment and remedy evaluation. The purpose of the RI
is to determine the nature and extent of contamination and to gather sufficient information so that
the EPA can select a remedy that eliminates, reduces, or controls risks to human health or the
environment. This can be accomplished by answering the PSQs as follows:

¢ Delineate and characterize waste piles and underlying soil.

e Determine if ROST LIF data are adequate to characterize the nature and extent of
contamination in surface and subsurface soil and use that information to continue
delineation of contamination and soil sampling.

e Characterize and delineate soil contamination at specific source areas.
e Characterize and delineate contamination in surface water and sediment.

e Characterize and delineate contamination to determine how and what future actions (e.g.,
investigation, delineation, characterization) are necessary to characterize the ground
water; otherwise, consider no further action.

e Characterize and delineate contamination in ground water to determine whether COPCs
present unacceptable human health/ecological risk requiring the evaluation of options and
technologies to support future actions (e.g., removal, remediation, exposure restriction,
migration mitigation, or in-place containment); otherwise, consider no further action.

e Confirm the presence or absence of ground water contamination discharge to the surface
water to determine how and what future actions (e.g., investigation, delineation,
characterization) are necessary to characterize this interaction; otherwise, consider no
further action.

e Characterize and delineate ground water discharge to surface water to determine whether
COPCs present unacceptable human health/ecological risk requiring the evaluation of
options and technologies to support future actions (e.g., removal, remediation, exposure
restriction, migration mitigation, or in-place containment); otherwise, consider no further
action.

e Confirm the presence or absence of LNAPL to determine whether future actions (e.g.,
removal, remediation, exposure restriction, migration mitigation, or in-place
containment) are necessary; otherwise, consider no further action.
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e Characterize and delineate the LNAPL to determine whether COPCs present
unacceptable human health/ecological risk requiring the evaluation of options and
technologies to support future actions (e.g., removal, remediation, exposure restriction,
migration mitigation or in-place containment); otherwise, consider no further action.

e Confirm the presence or absence of a continuous refusal layer at depth to determine
whether future actions (e.g., investigation, delineation, and characterization) are
necessary; otherwise, consider no further action.

e Characterize and delineate the refusal layer to determine whether it provides a barrier to
downward contaminant migration and whether future actions (e.g., investigation,
delineation, and characterization) are necessary; otherwise, consider no further action.

e Characterize and delineate the Lead Additive Area to determine whether COPCs present
unacceptable human health/ecological risk requiring the evaluation of options and
technologies to support future actions (e.g., removal, remediation, exposure restriction,
migration mitigation, or in-place containment); otherwise, consider no further action.

e Determine if vapors have impacted onsite vacant residences and the vacant church within
process areas.

e Determine if asbestos and/or NORM/TENORM are present at the site.
e Determine if wetlands are present at the site.

e Determine if there are risks to human health and/or the environment.

The goal is to collect the appropriate amount of data necessary to result in a well-supported FS
and ROD. To achieve this goal, site media will be sampled during the RI.

2.2 ANALYSES

Multimedia samples will be collected for laboratory analysis using a host of field methods.
Table 5 lists the SOPs that will be implemented during the field program at the direction of EPA.
Tables 6 through 9 summarize the type and quantities of soil, surface water, sediment, ground
water, and air samples that are planned for collection during the RI field program. Due to a
number of uncertainties at this point in the RI, contingency samples are also specified for the
sampling of various media. Rationale for analyses is discussed below.

As discussed in Section 1.4.2, the list of COPCs at the site will be initially applied
conservatively to all media across the investigation, as relatively extensive rework of the site
ground surface has taken place in several locations, thus removing historical site features. For
these reasons, the full set of COPCs cannot be refined until source characterization has been
completed. The exception to this approach is analysis for NORM/TENORM. Media samples
will not be analyzed for these compounds until Mobilization 2, when this analysis will be
added appropriately to samples for various media to be collected in the areas where the survey
indicates the presence of these materials.

Wilcox Oil Company Superfund Site Sampling and Analysis Plan
Bristow, Creek County, Oklahoma Revision 01



EA Project No. 14342.128
Page 58 of 102
EA Engineering, Science, and Technology, Inc., PBC September 2016

Table 10 summarizes the proposed analytical suites for each media and/or sample type during
Mobilization 1.

Soil, sediment, ground water, and surface water samples will undergo the following analyses:

e VOCs

e EDB (only in water samples, if not included at an appropriately low detection limit in
the VOC analysis)

e SVOCs (including PAHs)

e TAL metals (surface water samples will be analyzed for both total and dissolved TAL
metals)

e C(yanide.

A subset of soil, sediment, ground water, and surface water samples associated with the
former cooling tower/cooling pond areas will be analyzed for hexavalent chromium.

A subset of shallow surface soil samples (0.0-0.5 ft bgs) associated with the Wilcox Process
Area will undergo the following analyses:

e PCBs
e Pesticides
e Dioxins/furans.

PSG, indoor air, and active soil gas samples will undergo the following analyses:

e BTEX
e Naphthalene

In addition, PSG samples will also be analyzed for 2-Methylnaphthalene.

Suspected ACM will be analyzed for the presence of asbestos.
The following additional testing will be performed:

e Ground water (all field parameters)
— Temperature
— pH
— Conductivity
— Oxidation-reduction potential (ORP)
— Dissolved oxygen (DO)
— Turbidity.
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e Surface water
— Dissolved metals
— Hardness
— Total dissolved solids (TDS)
— Total suspended sediment
— Alkalinity
— Total organic carbon
— Field parameters, including temperature, pH, conductivity, ORP, and DO.

e Sediment samples
— Acid volatile sulfide (AVS)
— Simultaneous extracted metals (SEM)
— Grain size (20 percent of samples)
— Total organic carbon
— pH

IDW samples will undergo the following waste disposal characterization analyses:

Toxicity Characteristic Leaching Procedure (TCLP) VOCs
TCLP SVOCs

TCLP metals

TPH

Reactivity, corrosivity, and ignitability.

2.3 SAMPLING METHODOLOGY (MOBILIZATION 1)

This section describes the procedures for sample collection during Mobilization 1. Table 5 lists
the SOPs that will be implemented during the field program at the direction of EPA. The SOPs
are provided in Appendix G.

Sample collection and handling procedures will follow CLP protocols in accordance with EPA’s
Contract Laboratory Program Guidance for Field Samplers (EPA 2014c).

During sample collection, preparation, and field analysis, chain of custody will be maintained
and documented as required in Section 2.9. Sample locations will be delineated using GPS, be
documented photographically, and sketched in the field logbook; an accompanying photograph
log will be completed in the field logbook (Section 1.6.1).

2.3.1 Utilities, Access Agreements, and Permits

Prior to performing intrusive Mobilization 1 field activities, Oklahoma One Call will be
contacted to locate all public underground utilities and a private utility locate company will be
contracted to locate utilities on private property.

EPA will obtain consent for property access agreements from the private property owners that
have been identified for investigation under the RI/FS. For properties where the property owner
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cannot be identified and/or the property owner is not responsive, other properties may be
identified for characterization, as appropriate.

The driller will be responsible for completing all permits associated with installation and
plugging of monitoring wells and/or boreholes with the Oklahoma Water Resource Board.

2.3.2 Site Preparation

EA will mobilize to the site and set up temporary field offices within the church parking area
(within the boundary of the Lorraine Process Area) to establish a command post for the field
phase of the investigation.

While setting up the command post, clearing and chipping will be conducted in the Wilcox
Process Area and the southern portion of the Lorraine Process Area. Shrubs and trees (less than 6
inches in diameter) will be cleared and chipped in place. It is estimated that up to 20 acres of
land will require clearing. Other areas will be cleared, as needed, for access during site
reconnaissance and waste delineation, including the North Tank Farm and Loading Dock Area.

2.3.3 Site Reconnaissance and Surveys

Prior to performing intrusive activities, a site reconnaissance will be conducted in preparation for
the sampling program. Several surveys—including an ACM survey, wetlands survey, and
NORM/TENORM survey—will also be conducted at this time, as well as the passive soil gas
investigation by EPA ERT.

2.3.3.1 Site Reconnaissance

The following site reconnaissance activities will be conducted concurrent with site preparation
activities:

e Assess former locations of unconfirmed Tanks 1 and 4 — Based on aerial photography,
two areas to the east of the East Tributary have been cleared of vegetation. There is no
evidence that these areas have ever been used for industrial operations. The two areas
will be visited during the site reconnaissance and any indication of presence of discolored
soil, distressed vegetation, and/or the presence of any equipment will be recorded and
locations delineated with GPS. Also, access for sampling will be assessed and clearing of
an access route will take place, if needed.

e Locate Seeps — Assist ODEQ in using a thermal infrared imaging camera to determine
the location of the seeps and locations where runoff from the site drains into Sand Creek
and the East and West Tributaries (PPEs), and delineate using GPS. This information
will be used to determine the potential locations for surface water/sediment sampling in
order to optimize the sampling strategy and eliminate duplication of effort.

Wilcox Oil Company Superfund Site Sampling and Analysis Plan
Bristow, Creek County, Oklahoma Revision 01



EA Project No. 14342.128
Page 61 of 102
EA Engineering, Science, and Technology, Inc., PBC September 2016

e Assess Bridge Area — Coordinate with ODOT to (1) visually assess the Sand Creek
bridge that was constructed using onsite borrow material; and (2) select possible locations
for sediment sampling (no actual sample collection is planned during the site
reconnaissance). Potential sample areas will be delineated using GPS.

e Assess Background Area — Reconnoiter the large field across Refinery Road from the
East Tank Farm (just north of former Tank 5 location), which is currently proposed for
soil background sampling, and assess if this area has evidence of anthropogenic
activities; if so, confirm location is adequate for background sampling; if not, select
another location.

e Residential Well Assessment — Determine how many residences have private water wells
and determine if access has been granted; if not, obtain consent to sample their wells in
coordination with ODEQ. Determine if the residents have any information on how the
wells were constructed (depth of well, borehole log, screen interval, etc.); research if
there is a state or local repository for drilling information.

e Private Wells Not In Use — There are three inactive wells (not in use): the church well
located at the Lorraine Process Area, and two wells located on the East Tank Farm.
Locate, determine if pumps are present, and, if possible, gauge the wells using a water
level indicator and/or interface probe.

e Additional Waste Piles — Identify additional waste piles and areas of exposed waste
material. Delineate the waste piles using GPS and visually assess how many types of
waste may be present in each pile.

e Map Outcrops — An overburden thickness isopach map has been created during previous
investigations; however, the Northern Tank Farm area was not included. Sandstone
outcrops will be mapped in the Northern Tank Farm area to aid in determining
overburden thickness in this area.

2.3.3.2 Site Surveys

In conjunction with site reconnaissance activities, wetlands, ACM, and NORM/TENORM
surveys will be conducted.

Wetlands Survey

The HRS Documentation Record (EPA 2013a) notes the presence of wetlands associated with
the site. The presence of the wetlands will be first confirmed per the protocol described below.
If wetlands are identified, then this sensitive environment will be included in the CSM and
additional characterization and sampling may be required.

The wetlands survey will be performed during the site reconnaissance. The following protocol
will be applied:
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1. Obtain and review available Natural Resource Conservation Service soil surveys, infrared
and true color aerial imagery, National Wetland Inventory (NWI) data. Based on this
data, preliminarily identify locations with hydric soil and potential hydric soil, areas
identified as wetlands by NWI, and possible wetland signatures on infrared imagery.

2. Ground-truth wetland extents in accordance with the U.S. Army Corps of Engineers
(USACE) Wetland Delineation Manual (1987) and Regional Supplement to the Corps of
Engineers Wetland Delineation Manual: Great Plains Region (Version 2.0) (2010).
Wetlands will be delineated based on the following three criteria:

a. Indicators of hydrology
b. Dominant hydrophytic vegetation in the appropriate stratum
c. The presence of hydric soil.

Delineation will be performed by walking along the wetland-upland interface and
continually identifying the interface where these three criteria are met and not met. At
each point where the line changes direction, the interface will be marked with colored
surveyor flagging tape and pin flags, as appropriate. Additionally, flags and tape will
also be set in a way as to capture the wetland areas, as well as so that each flagged
location is visible from the next flag on each line in both directions. A Wetland
Determination Data Form (Great Plains Region) will be populated at each location where
the vegetative community or soil type changes along the wetland delineation. Each flag
will be marked with a discrete identification number. Vegetative community boundaries
will be identified, sketched, and recorded. Wetland community boundaries that border
each other will be approximated and not delineated.

A GPS unit will be used to record the flagged locations. The GPS unit will be capable of
locating each flagged location with sub-meter accuracy.

ACM Survey

An asbestos survey will be performed by a certified contractor during the site reconnaissance.
During the asbestos survey, the contractor will identify potential asbestos locations and these
locations will be sampled. If collected, the samples will be analyzed via Phase Contrast
Microscopy and Polarized Light Microscopy.

NORM/TENORM Survey

Field screening activities for identification of NORM/TENORM will consist of using field
instruments and detectors to identify the possible presence and degree of NORM/TENORM in
remaining production equipment or tanks, pits, ponds, or temporary water storage areas. A
walkover survey with gamma-detecting instruments will be performed around the site with an
objective of surveying areas that may have been impacted by crude oil operations and
water/wastewater storage. An area at or near the site thought to be non-impacted will be
surveyed for use as a reference background area. Direct-read alpha/beta radiological instruments
will be used throughout the field operations of the project for scanning and surveying of
personnel, equipment, and materials to quantify the total surface radioactivity levels. If elevated
alpha/beta readings are observed, smear samples will be collected and counted to quantify the
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removable radioactivity levels. Measurement results (total and removable) will be compared to
the Acceptable Surface Contamination Levels presented in Oklahoma General Radiation Control
Regulations (Oklahoma Administrative Code 2014 and Association of State and Territorial Solid
Waste Management Officials 2014) or concentration-based standards for soil and water. No
NORM/TENORM-specific regulations exist in Oklahoma; therefore, NORM/TENORM are
subject to the general radiation control regulations stated above.

Table 11 lists the proposed instruments, detectors, and equipment (or their equivalent) to be used
onsite during field screening for NORM/TENORM.

If the field screening indicates that NORM/TENORM are present, then a subset of the waste,
shallow surface soil, surface water, and sediment samples will be analyzed for
NORM/TENORM.

2.3.3.3 Passive Soil Gas Survey

EPA ERT has been tasked with conducting passive soil gas (PSG) survey in an effort to delineate
the vadose zone source area in accordance with SOPs 003, and 027A (Appendix G). PSG
samplers will be deployed at depths ranging between 12 and 30 inches bgs, as specified by the
soil gas vendor selected. The soil gas samplers will be judgmentally deployed based on a 50-ft-
square grid system depending on location onsite. Figures 5, 6, and 7 present the proposed
deployment layout. Sample borings will be advanced with a hammer drill equipped with a 0.75-
inch diameter bit. The boring will be advanced to the desired depth and the PSG sampler will be
lowered into the hole attached to a retrieval wire. A pin flag will also be placed at each location
(if possible), and the boring covered. After a minimum of seven days, the soil gas samplers will
be located using the pin flag and the sample will be retrieved by pulling the retrieval wire; the
samplers will be placed into the sample container provided by the contracted soil gas vendor.
The soil gas sampler locations will be surveyed using a hand-held GPS unit. GPS data attributes
for each PSG sample position will be logged and include:

e Latitude and longitude

e (Collector name

e Collection method

e Datum

e Maximum Positional Dilution of Precision
e Date and time.

PSG samplers will be submitted to the subcontracted vendor for analysis for BTEX, naphthalene,
and 2-methylnaphthalene using SW-846 Method 8260C Modified (or equivalent method).

2.3.4 Soil Exposure Media Investigation

Soil sampling during Mobilization 1 will be performed to (1) horizontally and vertically
delineate outer boundary of contaminated areas as defined during the December 2015 ROST LIF
investigation; (2) collect samples for analysis of the full COPC suite in areas where a ROST LIF
survey has left data gaps or was not performed or in areas where source areas may have been
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located at the Lorraine and Wilcox Process Areas; (3) collect soil samples between suspected
source areas and Sand Creek to evaluate subsurface migration to surface water; and (4) perform
an initial assessment of former locations of Tanks 1 and 4 (located on the east side of East
Tributary. Each of these goals of the soil investigation is discussed in the sections below.
Additional detail on the sampling program is provided in Table 6 and the sample locations are
shown on Figures 8§ through 10.

In general terms, the usability of the soil samples is as follows, depending on the depth of
collection:

e 0.0-0.5 ft bgs — human health and ecological risk assessment

e 0.0-2.0 ft bgs — residential scenario

e 0.0-10.0 ft bgs — construction, trespasser, and future residential scenarios

e >10.0 ft bgs — delineation/nature & extent of contamination and migration to ground
water.

For clarity and to avoid repetition, the soil sampling techniques are only presented in Table 6.
All soil samples will be described, screened, and homogenized (aliquots for non-volatile analysis
only) as described in the following sections.

Following completion of sampling activities, soil borings will be abandoned in accordance with
SOP 028 (Appendix G).

2.3.4.1 Soil Sample Collection Methods
Several methods of obtaining soil samples from the surface and subsurface are discussed below.

Hollow-stem Auger (HSA) Drilling and Sample Collection

Drilling using a HSA rig is proposed due to the advantage it affords in collection of sample
material from the horizon where refusal has been encountered during previous investigations
where cone penetrometer testing and direct-push technology (DPT) were attempted at the site.
Drilling will be performed by a licensed driller. Borings will be sampled continuously using
split spoons or continuous sampling device that is decontaminated between uses.

DPT and Sample Collection

A track-mounted DPT rig will be used in areas where access is difficult. This DPT rig will also
be used for expediency in areas where sampling is to be performed at shallower depths and a
characterization of the refusal horizon is not critical. DPT will be performed by a licensed
driller. Continuous soil cores will be collected using clear polyvinyl chloride or acetate sleeves.

Sample Collection Using Hand-operated (Manual) Equipment

Hand-operated or manual soil sampling equipment will be implemented in areas where access to
the track-mounted DPT rig is not possible, such as at former locations of Tanks 1 and 4. EA
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personnel will collect soil samples with a hand-held slide hammer, or other similar hand-held
sampling device.

2.3.4.2 Lithological Logging and Field Screening

A field geologist will log the material types within each core to assist in the understanding of site
geology and for the nature and extent evaluation. Soil borings will be logged on standard boring
log forms (Appendix D) using the Unified Soil Classification System methodology. During
logging the field team will also screen the samples using a photoionization detector, make
olfactory and visual observations, and record this data on the boring log form.

2.3.4.3 Sample Material Homogenization

Regardless of the method of collection, the soil sample material will be collected across the
entire sampling interval specified in the SAP. Following collection of the aliquot for VOC
analysis, the remaining sample material will be homogenized for collection of the remaining
sample aliquots. The aliquot for VOC analysis will be collected from the sample material or
core with as little disturbance as possible, and will be from a depth no shallower than 2 inches
bgs. VOC sample aliquots will be collected directly from the sample material or soil core using
the EasyDraw® syringe and PowerStop® handle or other single-use samplers in accordance with
EPA SW-846 Method 5035/5035A. Each sample aliquot will then be extruded into a closed-
system pre-weighed 40-milliliter amber glass vial with magnetic stir bar.

2.3.4.4 Delineation of the ROST LIF Boundaries and Delineation of Nature and Extent

Existing data for soil was reviewed prior to initiating data collection for the RI; however, none of
the former samples were analyzed for the entire suite of COPCs and, in some cases, analytical
methods used for PAH analysis either did not have low enough detection limits (such is the case
with some of the 1999 samples) or samples were analyzed for PAHs at elevated detection limits
due to matrix interference (high concentration samples). As such, a comparison to screening
levels could not be completed. The ROST LIF data and the historical sample analysis results
were used to guide the initiation of the sampling at each source area to optimize the
characterization process. The following data will be collected during the RI to provide input into
the decision process:

1. Sample locations and depths will be selected for collection from representative intervals
determined based on the results of the ROST LIF screening data, in order to characterize
and delineate the outer boundary of source areas identified by the ROST LIF data.

2. The total depth of the boring will be the depth of refusal or encountering bedrock or
ground water. Soil borings will be installed using either a DPT or HSA rig at the
locations indicated on Figures 8, 9, and 10.

3. Samples will be collected from the following depths:

a. 0.0-0.5 ft bgs

b. 0.5-2.0 ft bgs
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2.0-6.0 ft bgs
d. 6.0-10.0 ft bgs

e. Total depth of the boring (the sample will span 2 ft measured up from the bottom of
the boring above refusal).

4. Soil samples will be analyzed by a fixed laboratory for the suite of analytes presented in
Table 6.

Due to the fact that many of the site COPCs cannot be detected with the ROST LIF technology,
the main goal of this comparison is to determine if the ROST LIF data can be used as an
indicator for the preponderant paths of migration for contaminants in the areas screened in 2015,
thus providing useful information in the placement of the new soil borings for collection of soil
samples; however, no actual correlations will be drawn between the chemical and ROST LIF
data, because it has been observed that the compounds that are detected by the ROST LIF
technology do not seem to have migrated in a uniform manner through the subsurface. The
focus will be placed on locations that show no detections with the ROST LIF technology, as they
will be critical in the delineation of the lateral and vertical extent of the contamination. In some
places, contamination is more prevalent in the shallow horizons, while in other cases, it has
moved through the entire column of unconsolidated soil and is present on the surface where the
DPT technique reached refusal. It is also upon this refusal surface that infiltrated water has been
ponding. The infiltrated water is transient in nature and is the result of precipitation events at the
site; it is not, however, considered to be ground water exposure medium, as it has no beneficial
uses (cannot yield sufficient water for any prolonged use) and as such, concentrations in this
water cannot be compared to human health-based standards. This water will be considered a
transport medium for the contamination away from the point of infiltration.

If the usability of the ROST LIF data is confirmed as an indicator as described above, additional
soil borings will be installed to collect data for both delineation of nature and extent of
contamination and risk assessment. These data will collected as described above. Points where
lead concentrations were indicated to be potentially high based on XRF screening results were
also added to this sampling program.

After the delineation of contamination is performed as described above around the source areas
during Mobilization 1, the data will be evaluated for any remaining data gaps. Based on
Mobilization 1 data, additional soil sampling may be performed for risk evaluation under the
residential scenario using ICS methodology during Mobilization 2, for which DQOs will be
formulated.
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2.3.4.5 Characterization of the Former Cooling Tower/Pond Areas

The former cooling towers and cooling ponds are associated with historical refining activities at
Lorraine and Wilcox Process Areas (Figure 3). Borings will be installed for the characterization
of these source areas as shown on Figures 8 and 9. Hexavalent chromium is an additional COPC
for these sources area and it has been added to the analytical suite for these samples. The
sampling program is presented in Table 6.

2.3.4.6 Initial Assessment at Former Locations for Tanks 1 and 4

Surface soil sampling is proposed at these two former tank locations if, during the
reconnaissance, evidence is found that industrial activities have taken place. Judgmental
sampling will first address any locations identified during reconnaissance that have the potential
to be contaminated, or if present, around remaining equipment. If no evidence of anthropogenic
activities besides clearing is observed, sampling will consist of collecting soil samples from 0.0—
0.5 ft bgs and 0.5-2.0 ft bgs from five locations within each source area. Proposed sample
locations are presented on Figure 10 and are shown on Table 6.

2.3.4.7 Soil Sampling for Delineation of Lead Impact

EPA Headquarters has been tasked with XRF delineation of the Lead Additive Area using ICS
methodology, and as such, they will generate a task-specific SAP separate from this submittal.
EA will assist EPA Headquarters representatives during their investigation, as necessary.

2.3.4.8 Soil Background Sampling

For use in the evaluation of the soil sample analytical results, the following steps will be taken to
determine background concentrations for metals (TAL metals and hexavalent chromium), PAHs,
and dioxins/furans in accordance with ICS methodology, as defined in ITRC’s Incremental
Sampling Methodology (EPA 2013b; ITRC 2012) and EA SOP 057 (Appendix G);
NORM/TENORM may also be included if the initial survey supports its presence onsite:

1. Select a location where, based on historical photographs and potential for contaminant
migration, anthropogenic activities are not expected to have impacted the surface or
subsurface soil; the currently targeted location is the large field just north of the former
location of Tank 5 (East Tank Farm) (Figure 10).

2. Place a grid 150 ft by 150 ft in size (assumes a residential exposure area [decision unit] of
0.5 acre) and split into cells 25 ft by 25 ft in size (36 cells total).

3. At each of the 36 sample increment locations (each designated by a pin flag) within the
DU, collect a soil increment from 0.0-0.5 ft bgs. Surface vegetation, including grass and
roots, will be removed at each sample increment location with a dedicated trowel, as
appropriate. Place each of 36 increments into a dedicated and labeled resealable bag; this
is the main background sample.

4. To collect the QC samples (duplicate and triplicate), repeat this process a second time for
the ICS duplicate using a different starting point and direction. Place each of 36
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increments into a dedicated and labeled resealable bag (designated “-D” for duplicate).

5. Repeat this process a third time (and final) for the ICS triplicate using a yet different
starting point and direction. Place each of 36 increments into a dedicated and labeled
resealable bag (designated ‘-T” for the triplicate).

6. The background sample and its replicate samples will be submitted intact to the
laboratory for appropriate preparation (drying, sieving, grinding, homogenization, and
subsampling) and subsequent analysis for TAL metals, hexavalent chromium, PAHs
(PAHs to be used as an indicator of anthropogenic activity), dioxins/furans; the samples
will also be analyzed for NORM/TENORM, if any are detected during the
reconnaissance survey.

The background evaluation will be performed once the analytical results are received per the
most recent EPA guidance:

e ProUCL Version 5.0.00, Technical Guide (EPA 2013c)
e ProUCL Version 5.0.00, User Guide (EPA 2013d)

e Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA
Sites (EPA 2002a).

2.3.5 Surface Water and Sediment Sampling

Surface water and sediment sampling activities may take place during Mobilization 1 pending
funding availability and schedule; otherwise, this activity will occur during Mobilization 2.

Surface water and sediment will be collocated, with the exception of the samples to be collected
at the bridge downstream from the site. As shown in the CSM diagram (Appendix A),
contamination can be exchanged between these two media and transport of contamination to
sediment and surface water along the streams in the area of influence of the site can also
originate from upstream sources of contamination. Moreover, migration of sediment, especially
during times of high water, can be significant along the stream.

To clarify the terminology used in this SAP, the locations where the intermittent West Tributary
and perennial East Tributary enter Sand Creek will be called “confluences” and the points where
drainages (features that do not contain water for any significant length of time) enter Sand Creek
will be called PPEs.

2.3.5.1 Surface Water Sampling Methodology

Surface water samples will be collected directly into the sample containers in accordance with
EA SOP 021 (Appendix G). An alternative sampling method involves pumping water from the
sample location through dedicated Teflon™-lined polyethylene tubing using a peristaltic pump;
the intake of the sample tubing will be placed 6 inches below the surface of the water. Surface
water samples collected for dissolved metals will be field-filtered using 0.45-micron disposable
filters. Field parameters collected during surface water sample collection may include surface
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water flow rate, water temperature, pH, conductivity, TDS, oxidation-reduction potential, and
turbidity. Field data sheets are included in Appendix D. Coordinates for the sample locations
will be obtained after sampling using a handheld GPS device. Sample locations may be adjusted
based on existing field conditions.

2.3.5.2 Sediment Sampling Methodology

Sediment samples will be collected using sediment core samplers or laboratory-grade disposable
scoops, in accordance with SOP 007 (Appendix G). AVS-SEM sediment sample containers will
be completely filled to minimize head space. Field data sheets are included in Appendix D.
Coordinates for the sample locations will be obtained after sampling using a handheld GPS
device. Sample locations may be adjusted based on existing field conditions.

2.3.5.3 Surface Water and Sediment Sampling Program

Surface water and sediment samples will be collected from locations in flowing water bodies
(Sand Creek and tributaries) and ponds. Due to the timeframe of operation for the Wilcox Oil
Refinery, it is assumed that contaminant transport is fully developed. As such, media that are not
presently contaminated are not anticipated to become so (i.e., no additional active primary
releases, and steady-state to waning secondary releases). Consequently, if contaminant
concentrations are below respective surface water or sediment criteria at a point of discharge,
then the investigation at that location will be considered complete as the nature and extent of
contamination is defined.

The sampling program proposed for surface water and sediment samples is presented below.
Sample locations are provided on Figure 11 and details on the sampling program in Table 7.
Additional surface water and sediment samples will be collected from seeps, the location in Sand
Creek just below the seep, as well as from sand bar locations immediately downstream from the
seeps; however, the seep locations could not be identified on Figure 11 at this time.

Samples will be collected from each location using the following methodology and in
accordance with the U.S. Geological Survey’s (USGS) National Field Manual for the Collection
of Water-Quality Data (USGS 2014):

1. Collocated surface water/sediment pairs will be collected from each location, unless
otherwise specified above.

2. All sediment samples will be collected from 0.0-0.5 ft bgs.

3. All surface water samples will be collected from 0.0-0.5 ft or shallower below the water
surface; due to the flow in the creek and tributaries, the mixing of the water column
deems this sampling depth representative.

4. All surface water and sediment samples will be collected from each location at the same
time while moving upstream from the confluences as follows: from Sand Creek and East
Tributary starting from Confluence 1 and from the West Tributary starting from
Confluence 2. This manner of sampling will ensure that the water and sediment at the
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upstream sampling locations are not disturbed due to ongoing sample collection
occurring downstream.

5. Locations of the drainages from former potential sources of contamination will be
verified during the initial mobilization. Surface soil and sediment samples will be
collected from the points of confluence of the streams with these drainage pathways. Soil
samples collected from drainage pathways are discussed under the soil DQOs.

6. Locations of seeps will be identified during the reconnaissance, based on the conditions
at the time of sampling.

Sample locations are specified as described below. The prescribed sample locations based on
drainages and seeps will be considered first, before the criterion of 200 ft spacing between
sample locations is applied. Sampling will be performed using the following methodology:

1. Along each stream/tributary, the locations will be selected no closer than 200 ft by
walking upstream from a former sample location, and where deposition and accumulation
of contaminants may take place. Sand Creek, East Tributary, and West Tributary are
meandering streams; therefore, deposition and contaminant accumulation is anticipated
within the point bar portion of the stream bed. For this reason, the sand bars are the
locations where samples are proposed to be collected. To optimize sample collection,
locations will also coincide, if possible, with places where drainage of surface runoff may
be discharging contamination from site sources (PPEs) or confluences discussed below.

2. By the bridge at 8™ Street, crossing Sand Creek:

a. Location of surface water samples will include one (1) upstream and one (1)
downstream from the bridge; if present, the sample locations will be from areas where
a “black oily substance” may be visible.

b. For sediment samples, five (5) locations are estimated, to be determined in the field
during the site reconnaissance and based upon information from stakeholders
regarding former observations of a “black oily substance” presence in the area.

c. Sediment samples will be collected from 0.0-0.5 ft bgs and an additional sediment
sample will be collected from 0.5-1.0 ft bgs.

3. At seep locations along Sand Creek, a sample of the seepage will be collected, if present.
If a seep is identified by seeing a wet area on the sandstone above the water level, then a
sample of surface water and sediment (if sediment is present) will be collected below the
wet spot; in addition, a surface water/sediment pair will be collected from the nearest
downstream location where a sand bar is present.

4. Soil will be collected at PPEs along Sand Creek where runoff drains from the site. Please
note that soil samples will be collected along the drainage pathways leading from the
former potential source of contamination to the surface water to characterize the soil
along this path; details on the soil samples are accounted for under the surface soil
investigation.
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5. Samples will be collected at locations where reference values for surface water and
sediment can be obtained. These reference values will characterize upstream conditions
of the flowing bodies of water, because water flowing in Sand Creek, East Tributary, and
West Tributary may be influenced by contamination originating upstream of the site.
Each water body will require its own upstream water quality data that will only be
applicable to that particular stream. Reference values will be obtained as follows:

a. For Sand Creek, from three (3) locations upstream of the site, one locations being at
the bridge underneath the highway; (Upstream Condition la, 1b, and 1c)

b. One location for the West Tributary that crosses the site (Upstream Condition 3)

c. One location for the East Tributary, at discharge point from Pond P9 (Upstream
Condition 2); Pond P9 is upstream of the site, but may be impacted by non-site-
related contamination originating upstream from the site, so it cannot serve as
reference for natural conditions and will not be characterized under this RI.

6. Pond locations are shown on Figure 11. Ponds P2 through P6 are independent ponds that
rely on rain and runoff whereas ponds P1 and P7 are connected with stream flow. Ponds
P1, P2, P3, P4, and P6 are isolated and associated with areas that were used in the past by
the refinery as either separation ponds or tank storage areas. Pond P5 is a new pond
excavated by the property owner, and it is located downgradient of a former crude oil
storage tank location. Pond P8 is not associated with site activities, it appears to rely on
rain and runoff, and it is considered to be representative of background conditions for the
isolated ponds. The pond sampling program is as follows:

7. Collect surface water/sediment sample pairs from four (4) locations each from Ponds P2
through P6.

8. Collect surface water/sediment sample pairs from five (5) locations in Pond P1: inflow,
outflow, 1 center, and 2 sides of the pond.

9. Collect surface water/sediment sample pairs from seven (7) locations for Pond P7: intake,
outflow, 1 center, and 4 sides.

10. To obtain reference/background conditions for ponds, six (6) sampling locations are
proposed from Pond P8, located east of the site; because of its location on the other side
of the East Tributary, this pond is not considered to have been impacted by site activities.

It is anticipated that, depending on the time of year, some ponds/intermittent streams, such as the
West Tributary, may not contain surface water. If completely dry, only the sediment samples
will be collected as per the strategy outlined above. If the bodies of water are dry, the sediment
samples collected will also be evaluated for exposure as the surface soil exposure medium. If
there is water ponding in the intermittent streams, collocated ponded water and sediment will be
collected from available locations, but at a frequency of not more than 1 sample every 200 ft.

In order to be able to assess the appropriate exposure routes and receptors for each surface water
body, sampling personnel will make a sufficiently detailed description of the vegetation
surrounding the site, and will note if there are any animals present or any traces of animal life.
Based on these observations and information collected from the residents on how the surface
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water bodies are used (fishing, swimming, etc.), risk screening (and if screening criteria are
exceeded, risk assessment) of a threat to the appropriate human and ecological receptors will be
evaluated. The results for surface water and sediment samples will be also used to determine
where biota samples will be collected during a subsequent mobilization (most likely, from the
most contaminated locations).

If the wetlands survey indicates wetlands are present within the area of influence of the site, then
additional surface water and sediment samples will be collected during a subsequent
mobilization. Also, if the extent of contamination is not defined downstream, a plan for
collecting additional samples will be developed and implemented during a subsequent
mobilization.

2.3.6 Initial Assessment of Ground Water

Residential wells on and in the vicinity of the site have been sampled in the past; however, the
analytical suite for which the samples were analyzed is not the complete COPC suite for the site.
Moreover, PAHs and EDB were analyzed using analytical methods with detection limits above
current risk-based screening levels and, as such, the results available to date may not be
representative of ground water quality. As of the startup of the RI, little information is available
for ground water beneath the site. Samples of infiltrated water have been collected over the time,
but they are not representative of the quality of ground water in the regional aquifer. Although
LNAPL is reported to be present in the church well located in Lorraine Process Area, there is a
strong possibility that LNAPL is present in that well due to infiltration of contaminated water
along the well casing or well annulus. Moreover, the hydrogeologic regime and the direction of
ground water flow are unknown. Ground water monitoring wells will be installed utilizing
conductive casing construction (to prevent downward migration of contaminants to lower water-
bearing zones) during a subsequent mobilization. During drilling of these wells, the lithology
will be characterized and other geotechnical data will be collected to fully assess the subsurface.

2.3.6.1 Geophysical Logging of Water Supply Wells

Existing public water supply wells to be sampled during Mobilization 1 will be geophysically
logged, pending owner access and EPA technical direction. The information obtained through
geophysical logging will assist with the understanding of the transport mechanism and provide
some clarity on the potential presence of LNAPL in the church well from horizons above the
regional aquifer.

EA will subcontract with a well pump service to pull and reset pumps in existing wells. The
existing wells will be logged using gamma and resistivity logging instruments. Depending on
availability, EPA will coordinate with the USGS to perform geophysical logging activities. As a
contingency measure, EA will be use a subcontract with a geophysical logging firm to support
the investigation in the case where the USGS is unavailable. EA will manage this effort in
accordance with SOP 044 (Appendix G). EA will provide the necessary equipment and
personnel to perform decontamination of these tools between well locations, and will also be
responsible for the collection, characterization, and disposal of associated IDW in accordance
with local, State, and Federal regulations.
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2.3.6.2 Sampling of Residential Wells

Residential wells that are currently in use will be utilized to evaluate COPC concentrations in
ground water at the site. The following wells are proposed for sampling as shown on (Figure
12):

e Three wells located on the East Tank Farm (GW-1, GW-3, and GW-4); GW-2 is
reportedly plugged, which will be confirmed during reconnaissance activities.

e Three wells located north of the East Tank Farm (GW-5, GW-6, and GW-7)
e Two wells located south of the East Tank Farm (GW-8 and GW-9)

The following four additional wells that are not currently in use will also be sampled (Figure 12):

e One well located on the North Tank Farm (GW-11)

e One water supply well for the church and the vacant residence (parsonage) located at the
former Lorraine Process Area (GW-10)

e Two wells located on the East Tank Farm (1 abandoned well located east of Tank 9, GW-
15, and 1 well located west of Tank 6, GW-14).

The following two additional wells (operational status to be determined) will also be sampled
(Figure 12):

¢ One well located north of the North Tank Farm (GW-12)
e One well located within the Wilcox Process Area (GW-13).

EA will coordinate with EPA prior to site mobilization to identify which locations are to be
sampled and to ensure that the necessary access agreements are in place. Table 8 specifies the
sample and analytical quantities and Table 12 specifies the required sample volume, container
type, preservation technique, and holding times for the analytes.

Grab samples will be collected from all wells but different sampling methods will be utilized.
Tap samples will be collected from the residential wells that are in use and are equipped with an
operational pump. With the exception of the church well, which is known to contain LNAPL,
wells will be purged by either letting the tap run or by other means and physical parameters
monitored and logged using a calibrated water quality meter in accordance with EA SOP 014
(Appendix G). The parameters measured will be used to determine if the sample stream has
been stabilized and it is representative of the water in the aquifer. The parameters that will be
measured for stabilization are pH, temperature, and conductivity (EA SOPs 008, 009, and 012).
If a pump is operational, these parameters will be measured during the 15 minutes prior to
sampling or until the readings have stabilized (conductivity within + 10%, pH within + 0.5 pH
units, and temperature within £1 °C). Other parameters may be monitored during purging,
including oxidation-reduction potential and turbidity, but will not be used as stabilizing criteria.
If the wells are not sampled from the tap, parameters will be measured periodically during the
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purging. Field parameters will be recorded on field forms provided in Appendix D. Sampling
methods and equipment were selected to meet project objectives.

The four wells that are no longer in use will be sampled using the following methodology:

1. At the Lorraine Process Area, the well associated with the church and the vacant
residence (parsonage) will be assessed and sampled as follows:

a. The depth to LNAPL and the depth to water will be gauged with an interface probe.
b. A bailer will be lowered into the well to obtain a sample of the LNAPL.
c. A grab sample will be obtained of the ground water.

2. At the North Tank Farm, if the pump is still in the well, the pump will be energized and a
tap sample will be collected as stated above. If the pump is not operational, a grab
sample will be obtained from the water above the pump. If the pump is set higher in the
well casing and a grab sample cannot be obtained, then the pump will be removed and a
grab sample obtained.

3. The two wells located on the East Tank Farm will be purged and sampled using low-flow
sampling methodology (EA SOP 048, Appendix G), if possible. If the wells cannot be
sampled via low-flow methodology, then a grab sample will be collected with a
disposable bailer after at least 3 volumes of water were purged and parameters stabilized.

The wells that will be sampled are shown on Figure 12 and the details for sampling and sample
analysis are provided in Table 8.

2.3.6.3 Piezometer Installation and Sampling

Up to 10 piezometers will be installed where water may be seeping into Sand Creek from the
Wilcox and Lorraine Process Areas and into the East Tributary from the former Tank 3 area
located on the East Tank Farm. The location of the piezometers will be determined based on the
information gathered through the infrared camera survey conducted during site reconnaissance.
Once the seep locations are identified, the piezometers will be installed using a track-mounted
DPT rig. The pre-packed piezometers will be constructed of 1-inch-diameter Schedule 40
polyvinyl chloride (PVC) well casing and screen with a filter pack attached. The piezometers
will be installed in accordance with EA SOP 032 (Appendix G). Once the piezometers are
installed they will be developed and then sampled using low-flow sampling methodology in
accordance with EA SOP 048 (Appendix G). Water samples will be analyzed by a fixed
laboratory for the suite of analytes presented in Table 8.

2.3.7 Vapor Intrusion Characterization
Two vacant residences within the Wilcox and Lorraine Process Areas and the church that will be

sampled during the initial mobilization are shown on Figure 13 and the details for sampling and
sample analysis are provided in Table 9.
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2.3.7.1 Vapor Intrusion Sampling Methodology

EA will investigate the vapor intrusion pathway by conducting sub-slab soil gas and indoor air
sampling at the church and the parsonage at the Lorraine Process Area and the residence located
in the Wilcox Process Area, as summarized in Table 9. Sub-slab soil gas and indoor air samples
will be analyzed for the VOCs and naphthalene. Although the methodology exists for analyzing
PAHs in air, the reporting limits are above the screening level requirements. As a result, the
samples will only be analyzed for VOCs and the naphthalene concentration will be used to
determine if further PAH analysis will be warranted. If concentrations of mercury and/or
cyanide in soil samples exceed project screening levels, then these COPCs will be included
during a subsequent sampling event.

Based on the results of the vapor intrusion assessment, a soil gas survey may be performed
during a subsequent mobilization at the residential properties located on the North Tank Farm
and East Tank Farm.

2.3.7.2 Vapor Intrusion Sampling Program

Sub-slab soil gas and indoor air samples will be collected from occupied areas of the subject
residence or building in accordance with the vapor intrusion sampling procedures and applicable
site-specific SOP (Appendix F). Sub-slab soil gas samples will be used to evaluate the potential
concentration of vadose zone source material and the attenuation of vapors from source material
into indoor air. Indoor air samples will also be used to evaluate the attenuation of vapors from
source material to indoor air, as well as provide an exposure point concentration for the building
occupants.

2.3.8 Waste Delineation

During Mobilization 1, the waste areas will be delineated using a hand-held GPS unit to
determine the lateral extent of area where waste disposal is visible. EA will also determine if
more than one type of waste is present at each location. The waste piles will be sampled during
Mobilization 2.

2.3.9 GPS Survey

During Mobilization 1 of the RI field program, EA staff will survey the following using GPS
equipment:

Sample locations for all media
Seeps along Sand Creek

Waste areas

Wetlands extent

Any other relevant site features.

The survey will be performed using hand-held Real-Time Kinetic GPS equipment. If more
precise elevation or boundary surveys will be required, they will be performed by a State of
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Oklahoma-Registered Professional Licensed Surveyor during a subsequent mobilization. After
field activities are complete, the survey data will be used to generate accurate maps illustrating
the information collected.

The following GPS data attributes for each location will be logged:

Latitude and longitude

Elevation

Survey method

Datum

Maximum Positional Dilution of Precision
GPS date and time

Total positions collected at each well location.

2.4 SAMPLE PROCESSING

Samples for fixed laboratory analysis will be processed and packaged in accordance with the
Contract Laboratory Program Guidance for Field Samplers (EPA 2014c¢) and/or SOP 004
(Appendix G), as applicable.

2.5 DECONTAMINATION

Re-usable field equipment utilized during the RI will be decontaminated prior to and after use in
accordance with EA SOP 005 (Appendix G). Decontamination of field equipment will occur in
buckets, plastic containers, or other similar containers with sealing lids, and the resulting fluid
will be transferred to properly labeled IDW containment vessels (e.g., 55-gallon drums) staged in
a designated staging area (Support Zone) on the Lorraine Process Area property. The
decontamination fluids will be properly sampled and disposed of following local, State, and
Federal guidelines (see Section 2.6).

26 MANAGEMENT OF INVESTIGATION-DERIVED WASTE

Decontamination water, purge water, drill cuttings, and unused portions of soil samples will be
drummed, sealed, labeled, and stored at the designated staging area (Support Zone) until profiled
for acceptance at an approved disposal facility (EA SOP 042, Appendix G). IDW samples will
be submitted to the EA-subcontracted laboratory for profiling.

For IDW, Landfill Disposal Restrictions will dictate sample quantities and analyses, which may
include, but not be limited to, the following:

VOCs, SVOCs, and TAL metals by TCLP
TPH

Corrosivity

Reactivity

Corrosivity
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e Ignitability.
2.7 SAMPLE DESIGNATION

Each sampling location will be designated with a unique alphanumeric designation.

2.7.1 Soil and Waste Sample Designation

Soil and waste samples will include the site area or location identifier, as follows:

BKG = Soil background

DR = Drainage pathway

ETF = East Tank Farm

LPA = Lorraine Process Area
WPA = Wilcox Process Area.

2.7.1.1 Soil Samples from Borings

Soil borings will include the area designation, followed by “SB” for borings installed by DPT or
HSA techniques, the sequential boring number, and the bottom depth for the sample interval (in
feet), as follows:

e For example, Soil Boring Sample ID WPA-SB-14-0.5 describes a soil sample collected
from a Boring Location No. 14 in the Wilcox Process Area, with the bottom of the
sample depth interval at 0.5 ft bgs.

2.7.1.2 Background Soil

The soil sample for determination of background concentrations will be designated by the
background ID (“BKG”), followed by the bottom of the sample depth, in feet. As such, the
background ICS sample will be labeled BKG-0.5.

The QC replicate samples will be labeled the same as the actual sample, with the extension “-D”
for the duplicate and “-T” for the triplicate: BKG-0.5-D and BKG-0.5-T, respectively.

2.7.2 Surface Water and Sediment Sample Designation

For surface water and sediment samples from water bodies, the location identifiers will be
assigned based on the associated body of water or pond, as follows:

e SC=Sand Creek

ET = East Tributary

WT = West Tributary

SCPPE = PPE in Sand Creek

C1 = Confluence of Sand Creek and East Tributary
C2 = Confluence of Sand Creek and West tributary
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SCUCI1, SCUC2, SCUC3 = Upstream conditions for Sand Creek
ETUC = Upstream conditions for East Tributary

WTUC = Upstream conditions for West tributary

SCSP = Seep location along Sand Creek

SCBR = Sand Creek at 8" Street Bridge

PX =Pond X, where X =1, 2, 3, etc.

Samples collected from the body of water will be assigned the appropriate Location ID, followed
by the designator “SW” for surface water or “SD” for sediment; for sediment, the bottom of the
sediment interval will also be recorded in feet, as follows:

2.7.3

SC-SW-02 and SC-SD-02-0.5 — surface water and sediment samples collected within
Sand Creek from Location 02; the bottom depth of the sediment sample is 0.5 ft bgs.

ET-SW-07 and ET-SD-07-0.5 — surface water and sediment samples collected in East
Tributary from Location 07; the bottom depth of the sediment sample is 0.5 ft bgs.

SCPPE-SW-04 and SCPPE-SD-04-0.5 — surface water and sediment samples collected
from drainage pathway discharging water into Sand Creek at PPE 04; the bottom depth of
the sediment sample is 0.5 ft bgs.

CI1-SW and C1-SD-0.5 — surface water and sediment samples collected from the
Confluence of Sand Creek and East Tributary; the bottom depth of the sediment sample is
0.5 ft bgs.

ETUC-SW and ETUC-SD-0.5 — surface water and sediment samples collected for
characterization of upstream conditions for the East Tributary; the bottom depth of the
sediment sample is 0.5 ft bgs.

SP-SW-XX — seep water sample collected from location of Seep XX.

SCSP-SW-XX and SCSP-SD-XX-0.5 — surface water and sediment samples collected
from location of Seep XX along Sand Creek; the bottom depth of the sediment sample is
0.5 ft bgs.

SCBR-SW-XX and SCBR-SD-01-0.5 — surface water and sediment samples collected
from Location XX in the vicinity of the bridge; the bottom depth of the sediment sample
is 0.5 ft bgs.

P5-SW-01 and P5-SD-01-0.5 — surface water and sediment samples collected from
Location 01 in Pond 5; the bottom depth of the sediment sample is 0.5 ft bgs.

Ground Water Sample Designation

All ground water samples, regardless of provenance, will be designated as “GW” followed by a
sequential number associated with the location of the residential well: for example, GW-01.
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Water samples collected from piezometers will be will be assigned the appropriate Location ID,
followed by the designator “PZ”, as follows:

e LPA-PZ-01 — water sample collected within the Lorraine Process Area from Piezometer
0l.

2.7.4 Vapor Intrusion Sample Designation

Samples collected for evaluation of vapor intrusion will be designated by area, followed by one
of the following designations:

CS = Crawl space vapor sample

IA = Indoor air sample

SG = Soil gas sample

SGBG = Soil gas background sample

SS = Sub-slab vapor sample

VIBG = Vapor intrusion background air sample.

These designations will be followed by a sequential number associated with the sample location;
for example, LPA-TIA-01.

2.7.5 Field and Laboratory Quality Control Sample Designation

Field and laboratory QC samples will use the designations discussed below.

Field Duplicate Samples

Field duplicate samples will be identified by adding a “D” to the end of the sample designations
described above; for example: GW-09-D. The replicate samples for background that will be
collected using ICS (duplicate and triplicate) will be labeled as described in the previous section.

Aqueous Field, Trip, and Equipment Rinsate Blank Sample Designation

Aqueous field blank (FB), trip blank (TB), and equipment rinsate blank (ER) samples will be
identified by two fields beginning with “FB”, “TB”, or “ER” respectively, followed by a

dash “-”, then the date in the following format YYMMDD. For example, a trip blank for
samples submitted on 15 July 2016 would have the following sample identification number “TB-
160715”. If two field, trip, or equipment rinsate blanks will be collected on the same day, an
additional, sequential numeric field will be added; for example: TB-160715-1 and TB-160715-2.

Matrix Spike/Matrix Spike Duplicate and Matrix Spike/Matrix Duplicate

MS/MSD and MS/MD samples will not have specific sample identifiers to identify them as such,
but the samples will be labeled as described above and will be identified on the chain-of-custody
record as having additional aliquots provided for the preparation of these QC samples by the
laboratory.
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Source Water Blank Sample Designation

Source water blanks (SWB), if applicable, will be identified by SWB followed by a dash “-”,
then the date in the following format YYMMDD. For example a source water blank submitted
on 13 July 2016 would have the following sample identification number “SWB-160713”. If two
source water blanks will be sent to the laboratory for analysis on the same day, an additional
field will be added; for example: SWB-160713-1 and QTB-160713-2.

2.8 SAMPLE CONTAINER, VOLUME, PRESERVATION, AND HOLDING TIME
REQUIREMENTS

Table 12 specifies the required sample volume, container type, preservation technique, and
holding time for each analysis that is to be conducted during each phase of sampling. Required
containers, preservation techniques, and holding times for field QC samples, such as field
duplicates, will be the same as for investigative samples, but may require additional volumes.

2.9 SAMPLE HANDLING AND CUSTODY

Each sample collected will be traceable from the point of collection through analysis and final
disposition to ensure sample integrity. Sample integrity helps to ensure the legal defensibility of
the analytical data and subsequent conclusions. Sample handling will follow CLP protocols as
required in EPA’s Contract Laboratory Program Guidance for Field Samplers (EPA 2014c).

The EA field team will use EPA’s data management system known as Scribe to generate chain-
of-custody records in the field. Applicable copies of generated Scribe files will be delivered to
EPA data management personnel as required by CLP and EPA Region 6 protocols.

2.10 ANALYTICAL METHODS REQUIREMENTS

The source of analytical services to be provided will be determined in part by DQOs and the
intended use of the resulting data. EA will use EPA-approved methods for laboratory analyses
of the samples.

EA will follow the analytical services request procedures that are outlined EA’s Analytical
Services Delivery Plan (EA 2005). If an analytical system fails, the EA QA officer will be
notified, and corrective action will be taken. In general, corrective actions will include stopping
the analysis, examining instrument performance and sample preparation information, and
determining the need to re-prepare and reanalyze the samples.

Laboratories that are subcontracted by EA or EPA will conduct definitive laboratory analysis of
samples. Table 12 lists the laboratory analytical methods for this project. Appropriate methods
of sample preparation, cleanup, and analyses are based on specific analytical parameters of
interest, sample matrices, and required quantitation limits. In addition, Appendix B provides the
detection and quantitation limits for both CLP and non-CLP analytical methods to demonstrate
that the selection of the analytical methods satisfies the project DQOs.
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2.10.1 Field Analytical Methods

Water quality parameters that include pH, temperature, specific conductivity, oxidation-
reduction potential, and turbidity will be monitored using field-based methods during the
collection of ground water and surface water samples. In addition, ground water will also be
monitored for dissolved oxygen content. EA will follow manufacturer-recommended procedures
for operating field equipment.

2.10.2 Fixed-Laboratory Analytical Methods

Fixed-laboratory analyses will be conducted by EPA Region 6 Laboratory, a designated CLP
laboratory, or subcontracted by EA to a commercial laboratory. In the case of ground water, for
analyte groups that could be analyzed by either a CLP or subcontract laboratory (e.g., VOCs,
SVOCs, metals), the sample will be shipped to the EA subcontracted laboratory if non-aqueous
phase liquid (free product) or a strong petroleum odor is observed in the sample; otherwise, the
samples may be analyzed by the CLP laboratory. Samples submitted to the analytical laboratory
will be analyzed in accordance with analytical methods identified in Table 12. Modifications to
analytical methods that may be required to manage atypical matrices or to achieve low
quantitation limits are not anticipated. Decisions regarding the use and type of method
modifications will be made during the procurement of laboratories, as different laboratories have
equipment and SOPs that generate varying quantitation limits.

The analytical method reference sheets and EPA CLP CRQLs for methods to be used for this
project are provided in Appendix C.

2.11 QUALITY CONTROL REQUIREMENTS

Various field and laboratory QC samples and measurements will be used to verify that analytical
data meet the QA objectives. Field QC samples and measurements will be collected to assess the
influence of sampling activities and measurements on data quality. Similarly, laboratory QC
samples will be used to assess how the laboratory’s analytical program influences data quality.
This section describes the QC samples that are to be analyzed during the site sampling activities
for: (1) each field and laboratory environmental measurement method and (2) each sample
matrix type. Table 4 shows the acceptance criteria for each type of QC sample and Table 13
presents the frequency of QC samples to be collected in support of the sampling activities at the
site.

2.11.1 Field Quality Control Requirements

Field QC samples will be collected and analyzed to assess the quality of data that are generated
by sampling activities. These samples will include laboratory QC samples collected in the field,
field duplicates, trip blanks (for VOCs only), equipment rinsates, MS/MSD/MDs, and
temperature blanks. QC samples collected in the field for fixed-laboratory analysis are presented
in Table 13.

Field duplicates are independent samples that are collected as close as possible, in space and
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time, to the original investigative sample. Field duplicates can measure the influence of
sampling and field procedures on the precision of an environmental measurement. They can also
provide information on the heterogeneity of a sampling location. Field duplicates will be
collected at a minimum frequency of one for every 10 investigative samples, as listed in Table
13. Immediately following collection of the original sample, the field duplicates are collected
using the same collection method.

Field blanks are collected to assess: (1) impact from ambient air conditions during sample
collection; (2) cross-contamination during sample collection, preservation, and shipment, as well
as in the laboratory; and (3) cleanliness of the sample containers and preservatives. Field blank
samples consist of sample containers filled with laboratory-grade, organic-free water. Field
blank samples are typically associated with ground water sample collection for VOC analysis at
a frequency of one field blank per each day of ground water sampling activities or one per site.
Field blanks may be collected for other media and analytes as dictated by site conditions during
investigative sampling activities. If a contaminant is detected in the blank samples above the
method detection limit, the result for associated field samples that contain the same contaminant
will be qualified as potentially not detected if the concentration of the field sample is less than
five times the concentration found in the blank.

Equipment rinsate blanks are collected when non-dedicated or non-disposable sampling
equipment is used to collect samples. These blanks assess the cleanliness of the sampling
equipment and the effectiveness of equipment decontamination. Equipment rinsate blanks are
collected by pouring analyte-free water over the decontaminated surfaces of sampling equipment
that contacts sampling media. Equipment rinsate blanks are collected after sampling equipment
has been decontaminated, but before the equipment is reused for sampling. If non-dedicated or
non-disposable equipment is used, equipment rinsate blanks will be collected in accordance with
the frequency listed in Table 13.

MS/MSD samples are laboratory QC samples that will be collected for organic methods;
MS/MD samples will be collected for inorganic methods. QC samples (e.g., MS/MSD,
MS/OS/MD) typically require double or triple the normal sample volume, depending on
analytical laboratory specifications. In the laboratory, MS/MSD and MS/OS/MD samples are
split and MS/MSD samples are spiked with known amounts of analytes. Analytical results for
MS/MSD and MS/OS/MD samples are used to measure the precision and accuracy of the
laboratory’s organic and inorganic analytical methods, respectively. Each of these QC samples
will be collected and analyzed at a frequency of one for every 20 (5 percent) investigative
samples or one per analytical batch for CLP laboratories, subcontracted commercial laboratories,
or in accordance with the requirements of the EPA Region 6 Laboratory.

Trip blanks are analyzed for VOCs only. VOC samples are susceptible to contamination by
diffusion of organic contaminants through the Teflon-lined septum of the sample vial; therefore,
a VOC trip blank will be analyzed to monitor for possible sample contamination. Also, the trip
blank will screen for possible contamination of VOC samples during handling and shipment
from the field to the laboratory. One trip blank will be placed in each cooler that contains
aqueous VOC samples.
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Temperature blanks are containers of deionized or distilled water that are placed in each cooler

shipped to the laboratory. The temperature blank is used to monitor sample preservation during
shipping and upon receipt at the laboratory. The temperature blank should measure <6°C upon

receipt at the laboratory.

2.11.2 Laboratory Quality Control Requirements

Laboratories that perform analytical work under this project must adhere to a QA program that is
used to monitor and control laboratory QC activities. Each laboratory must have a written QA
manual that describes the QA program in detail. The laboratory QA Manager is responsible for
ensuring that laboratory internal QC checks are conducted in accordance with EPA methods and
protocols, the laboratory’s QA manual, and the requirements of this SAP.

Many of the laboratory QC procedures and requirements are described in EPA-approved
analytical methods, laboratory method SOPs, and method guidance documents.

The EPA methods specify the preparation and analysis of QC samples, and may include, but are
not limited to, the following types: (1) LCSs; (2) method blanks; (3) MS, MSD, and MD
samples; (4) surrogate spikes; and (5) standard reference materials or independent check
standards. The following subsections discuss the QC checks that will be required for this
project.

2.11.2.1 Laboratory Control Sample

LCSs are thoroughly characterized, laboratory-generated samples that are used to monitor the
laboratory’s day-to-day performance of analytical methods. The results of LCS analyses are
compared to well-defined laboratory control limits to determine whether the laboratory system is
in control for the particular method. If the system is not in control, corrective action will be
implemented. Appropriate corrective actions will include: (1) stopping the analysis,

(2) examining instrument performance or sample preparation and analysis information, and

(3) determining whether samples should be re-prepared or reanalyzed.

2.11.2.2 Method Blanks

Method blanks, which are also known as preparation blanks, are analyzed to assess the level of
background interference or contamination in the analytical system and the level that may lead to
elevated concentration levels or false-positive data. Method blanks are required for all analytical
methods and prepared and analyzed at a frequency of one method blank per every 20 samples or
one method blank per sample batch, if the batches consist of fewer than 20 samples.

A method blank consists of reagents that are specific to the analytical method and are carried
through every aspect of the analytical procedure, including sample preparation, cleanup, and
analysis. The results of the method blank analysis will be evaluated in conjunction with other
QC information to determine the acceptability of the data generated for that batch of samples.
Ideally, the concentration of a target analyte in the method blank will be below the reporting
limit for that analyte. For certain known common laboratory contaminants, a higher
concentration is allowed in the method blank sample.
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If the method blank results do not meet method criteria, the source of contamination must be
investigated, and appropriate corrective action must be taken and documented. This
investigation includes an evaluation of the data to determine the extent of the contamination and
its effect on sampling results. If a method blank is within control limits but analysis indicates a
concentration of analytes that is above the reporting limit, an investigation should be conducted
to determine whether corrective action could eliminate an ongoing source of target analytes.

For organic and inorganic analyses, the concentration of target analytes in the method blank must
be below the CRQL or RL for that analyte for the blank to be considered acceptable. An
exception may be made for common laboratory contaminants (such as methylene chloride,
acetone, toluene, 2-butanone, and phthalate esters) that may be present in the blank at up to five
times the reporting limit. These compounds are frequently detected at low levels in method
blanks and associated with sample extraction and analysis for organic parameters.

2.11.2.3 Matrix Spikes

MSs and MSDs are aliquots of an environmental sample for organic analysis to which known
concentrations of target analytes have been added. The MS is used to evaluate the effect of the
sample matrix on the accuracy of the analysis. If there are many target analytes, they will be
divided into two to three spike standard solutions. Each spike standard solution will be used
alternately. The MS, in addition to an unspiked aliquot, will be taken through the entire
analytical procedure, and the recovery of the analytes will be calculated. Results will be
expressed in terms of percent recoveries and RPD. The percent recoveries of the target analytes
and compounds are calculated and used to determine the effects of the sample matrix on the
precision and accuracy of the analytical method. The RPD between the MS and MSD results is
used to evaluate method precision. If results fall outside control limits, corrective action will be
performed or data may be qualified.

2.11.2.4 Laboratory (Matrix) Duplicates

MDs, which are also called laboratory duplicates, are prepared and analyzed for inorganic
analyses to assess method precision. Two aliquots of sample material are taken from one sample
and processed simultaneously without adding spiking compounds. The MD and the original
sample aliquot are taken through the entire analytical procedure, and the RPD of the duplicate
result is calculated. Results are expressed as RPD and are compared to control limits that have
been established for each analyte.

2.11.2.5 Surrogate Spikes

Surrogates are organic compounds that are similar in nature to certain of the target analytes of
interest in chemical properties but are not normally found in environmental samples. Surrogates
are added to field and QC samples, before the samples are extracted, to assess the efficiency of
the extraction procedure and to assess the bias that is introduced by the sample matrix. Results
are reported in terms of percent recovery. Individual analytical methods may require sample
reanalysis based on surrogate criteria.
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The laboratory will use surrogate recoveries mainly to assess matrix effects on sample analysis.
Obvious problems with sample preparation and analysis (such as evaporation to dryness or a
leaking septum) that can lead to poor surrogate spike recoveries must be eliminated before low
surrogate recoveries can be attributed to matrix effects.

2.11.3 Data Quality Indicators

This section describes how QA objectives for precision, accuracy, completeness, and sensitivity
are measured, calculated, and reported.

2.11.3.1 Precision

Precision of many analyses is assessed by comparing analytical results of MS and MSD sample
pairs for organic analyses, field duplicate samples, laboratory duplicate samples (MDs), and field
replicate measurements. If precision is calculated from two measurements, it is normally
measured as RPD. If precision is calculated from three or more replicates, relative standard
deviation is calculated.

2.11.3.2 Accuracy

The accuracy of many analytical methods is assessed by using the results of MS and MSD
samples for organic analyses, MS samples for inorganic analyses, surrogate spike samples,
LCSs, standard reference materials, independent check standards, and measurements of
instrument responses against zero and span gases.

For measurements in which spikes are used, percent recovery will be calculated.
2.11.3.3 Completeness

Completeness is a measure of the percentage of project-specific data that are valid. Valid data
are obtained when samples are collected and analyzed in accordance with QC procedures
outlined in this SAP, and when QC criteria are met and do not affect data usability.

When data validation is completed, the percent completeness value will be calculated by dividing
the number of useable results by the total number of sample results planned for this investigation.
The objective for data completeness is 90 percent for the RI.

Completeness will also be evaluated as part of the DQA process (EPA 2006¢, 2006d). This
evaluation will help determine whether limitations are associated with the decisions to be made
based on the data collected.

2.11.3.4 Sensitivity

The achievement of MDLs, CRQLs, and RLs depends on instrument sensitivity and matrix
effects. Therefore, it is important to monitor the instrument sensitivity to ensure data quality and
to ensure that analyses meet the QA objectives established for sensitivity.
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2.11.4 Instrument and Equipment Testing, Inspection, and Maintenance Requirements

This section outlines testing, inspection, and maintenance procedures for field equipment and
instruments and for laboratory instruments.

2.11.4.1 General Requirements

Testing, inspection, and maintenance methods and frequency will be based on: (1) the type of
instrument; (2) the instrument’s stability characteristics; (3) the required accuracy, sensitivity,
and precision of the instrument; (4) the instrument’s intended use, considering project-specific
DQOs; (5) manufacturer’s recommendations; and (6) other conditions that affect measurement or
operational control. For most instruments, preventive maintenance is performed in accordance
with procedures and schedules recommended in (1) the instrument manufacturer’s literature or
operating manual, or (2) SOPs associated with particular applications of the instrument.

In some cases, testing, inspection, and maintenance procedures and schedules will differ from the
manufacturer’s specifications or SOPs. This can occur when a field instrument is used to make
critical measurements or when the analytical methods that are associated with a laboratory
instrument require more frequent testing, inspection, and maintenance.

2.11.4.2 Field Equipment and Instruments

Leased field equipment and instruments will be used to conduct onsite media sampling and
preparation. The vendor will be responsible for thoroughly checking and calibrating field
equipment and instruments before they are shipped or transported to the field. Copies of testing,
inspection, and maintenance procedures will be shipped to the field with the equipment and
instruments.

After the field equipment and instruments arrive in the field, they will be inspected for damage.
Damaged equipment and instruments will be replaced or repaired immediately. Battery-operated
equipment will be checked to ensure full operating capacity; if needed, batteries will be
recharged or replaced.

Following use, field equipment will be decontaminated properly before being returned to the
source. When the equipment is returned, copies of field notes regarding equipment problems
will be included so that problems are not overlooked and necessary equipment repairs are
performed.

Table 11 lists the proposed instruments, detectors, and equipment (or their equivalent) to be used
onsite during field screening for NORM and TENORM. Table 14 lists all other field equipment
and the prescribed calibration, maintenance, testing, and inspection protocols.

2.11.4.3 Laboratory Instruments

Laboratories that analyze samples collected under the EPA Region 6 RAC II program must have
a preventive maintenance program that addresses: (1) testing, inspection, and maintenance
procedures; and (2) the maintenance schedule for each measurement system and required support

Wilcox Oil Company Superfund Site Sampling and Analysis Plan
Bristow, Creek County, Oklahoma Revision 01



EA Project No. 14342.128
Page 87 of 102
EA Engineering, Science, and Technology, Inc., PBC September 2016

activity. This program is usually documented by a SOP for each analytical instrument that is to
be used. Typically, the program will be laboratory-specific; however, it should follow
requirements outlined in EPA-approved guidelines. Some of the basic requirements and
components of such a program are as follows:

e Asa part of its QA/QC program, each laboratory will conduct a routine preventive
maintenance program to minimize instrument failure and other system malfunction.

e An internal group of qualified personnel will maintain and repair instruments, equipment,
tools, and gauges. Alternatively, manufacturers’ representatives may provide scheduled
instrument maintenance and emergency repair under a repair and maintenance contract.

e The laboratory will perform instrument maintenance on a regularly scheduled basis. The
scheduled service of critical items should minimize the downtime of the measurement
system. The laboratory will prepare a list of critical spare parts for each instrument. The
laboratory will request the spare parts from the manufacturer and will store the parts.

e Testing, inspection, and maintenance procedures described in laboratory SOPs will be
performed in accordance with manufacturer’s specifications and the requirements of the
specific analytical methods that are used.

e Maintenance and service must be documented in service logbooks (or the
site-specific logbook) to provide a history of maintenance records. A separate service
logbook should be kept for each instrument; however, due to the limited scope of this
project, the service records will be maintained in the site-specific field logbook.
Maintenance records will be traceable to the specific instrument, equipment, tool, or
gauge.

e The laboratory will maintain and file records that are produced as a result of tests,
inspections, or maintenance of laboratory instruments. These records will be available
for review by internal and external laboratory system audits that are conducted under the
EPA Region 6 RAC II program.

2.12 INSTRUMENT CALIBRATION AND FREQUENCY

This section describes the procedures for maintaining the accuracy of field equipment and
laboratory instruments that are used for field tests and laboratory analyses. The equipment and
instruments should be calibrated before each use or, when not in use, on a scheduled basis.

2.12.1 Field Equipment

EA will perform calibration of field equipment during the site field activities specified herein.
Calibration of the field equipment (e.g., multi-parameter water quality meter) will be conducted
on a daily basis following manufacturer recommendations, and will be performed prior to sample
analysis activities. Should readings appear to be questionable during sample analysis, EA will
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recalibrate the equipment as deemed necessary. The equipment calibration procedures described
below will be followed.

Equipment will be maintained and calibrated with sufficient frequency and in such a manner that
the accuracy and reproducibility of results are consistent with the manufacturer’s specifications
and with project-specific DQOs. Upon arrival of the field equipment, EA field personnel will
examine it to verify that it is in good working condition. The manufacturer’s operating manual
and instructions that accompany the equipment will be consulted to ensure that calibration
procedures are followed. Measuring and testing equipment may be calibrated either internally—
by using in-house reference standards—or externally—by agencies, manufacturers, or
commercial laboratories. Calibration records will contain a reference identifying the source of
the procedure and, where feasible, the actual procedure. Each piece of measuring and testing
equipment will also be accompanied by an equipment use log. The equipment use log (which
may be contained within the site-specific field logbook) will be kept current and may contain the
following information: (1) date of use; (2) times of use; (3) operating and assisting technicians;
(4) calibration status; and (5) comments.

2.12.2 Laboratory Instruments

Laboratory instrumentation that is used to analyze samples collected under the EPA Region 6
RAC II program will be calibrated on the basis of written SOPs that are maintained by the
laboratory. Calibration records (including the dates and times of calibration and the names of the
personnel performing the calibration) will be filed at the location at which the analytical work
was performed and maintained by the laboratory personnel who performed QC activities.
Subcontractor laboratories may conduct laboratory work under the EPA Region 6 RAC II
program. The laboratory QA Manager is responsible for ensuring that laboratory instruments are
calibrated in accordance with the requirements of this SAP.

The laboratories will follow the method-specific calibration procedures and requirements for
laboratory measurements. Calibration procedures and requirements will also be provided, as
appropriate, for laboratory support equipment, such as balances, mercury thermometers, pH
meters, and other equipment that is used to take chemical and physical measurements.

2.13 REQUIREMENTS FOR INSPECTION AND ACCEPTANCE OF SUPPLIES AND
CONSUMABLES

The EA Project Manager is responsible for identifying the types and quantities of supplies and
consumables that are needed for field activities and collecting the samples for this Task Order.
The EA Project Manager is also responsible for determining acceptance criteria for these items.
When supplies are received, the EA field personnel will check packing slips against purchase
orders and inspect the condition of supplies before the supplies are accepted for use on a project.
If the supplies do not meet the acceptance criteria, deficiencies will be noted on the packing slip
and purchase order. Afterward, the item will be returned to the vendor for replacement or repair.
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2.14 DATA ACQUISITION REQUIREMENTS (NON-DIRECT MEASUREMENTYS)

For this project, EA anticipates acquiring data from non-direct measurements such as databases,
spreadsheets, and literature files.

2.15 DATA MANAGEMENT

A comprehensive data management program has been designed to assure that: (1) multiple
information sources will result in similar data sets; and (2) data management practices will be
adequate for the types of data processing required by a task order. Site team members will
follow these protocols to assure results will have uniform units of measure, analytical methods,
and reporting forms.

Data for this project will be obtained from a combination of sources, including field
measurements, subcontracted fixed laboratories, EPA Region 6 Laboratory, and CLP
laboratories. The data-gathering process requires a coordinated effort and will be conducted by
project staff members in conjunction with potential data producers. The data will be obtained
from the analytical service provider, when appropriate, in the form of an EDD, in addition to the
required CLP Level IV type analytical data package. Data verification and validation will be
conducted before associated results are presented or are used in subsequent activities.

Data tracking is essential to ensure timely, cost-effective, and high-quality results. Data tracking
begins with sample chain-of-custody. When the analytical service provider receives custody of
the samples, the provider will send a sample acknowledgment to EA. The sample
acknowledgment will confirm sample receipt, condition, and required analyses. The EPA
tracking software (Scribe) will contain pertinent information about each sample and can track the
data at each phase of the process. The tracking software carries the data through completion of
the data validation.

EA will validate 10% of the investigative analytical data received from the subcontractor
laboratory to ensure that the confirmatory data are accurate and defensible. A partial review will
be conducted on the remaining 90% of the data received from the subcontractor laboratory. All
data will be evaluated for usability by EA in accordance with EPA CLP guidelines for data
review (EPA 2014a, 2014b).

As a part of the data validation process, EDDs will be reviewed against hard copy deliverables to
ensure accurate transfer of data. In addition, data will be reviewed for PARCC and sensitivity
indicators to determine whether project DQOs have been met. Subsequent to the data validation,
qualifiers will be applied to the data as necessary to indicate the usability of the data. These
qualifiers will be placed on the data that is maintained in the project-specific electronic database.
Upon completion of the data validation process, the electronic data will be released to the EA
Project Manager for reporting.

There are two independent checks to ensure that sample data management is adequate and to
ensure that the appropriate quality control samples are collected. The Sample Team Leader
provides an initial check of the sampling program to ensure that the appropriate number and type
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of quality control samples are collected per the SAP. In addition, it is the Site Manager’s
responsibility to provide oversight and independent technical review of the sample collection
efforts on a daily and weekly basis.
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3. ASSESSMENT AND OVERSIGHT

This section describes the field and laboratory assessments that may be conducted during this
project, the individuals responsible for conducting assessments, corrective actions that may be
implemented in response to assessment results, and how quality-related issues will be reported to
EA and EPA.

3.1 ASSESSMENT AND RESPONSE ACTIONS

Under the EPA Region 6 RAC II program, performance and system audits of field and laboratory
activities may be conducted to verify that sampling and analysis are performed in accordance
with the following:

e Performance and system audits

— Audit personnel

— Audit scope of work
— Audit frequencies

— Audit reports.

e Corrective action

— Sample collection and field measurements
— Laboratory analyses.

Nonconforming items and activities are those that do not meet the project requirements,
procurement document criteria, and approved work procedures. Nonconformance may be
detected and identified by the following personnel:

e Project personnel—During field operations, supervision of subcontractors, and field
inspections

e Testing personnel—During preparation for and performance of tests, equipment
calibration, and QC activities

¢ QA personnel—During the performance of audits, surveillance, and other QA activities.
Each nonconformance that affects quality will be documented by the person who identifies or
originates the nonconformance. Documentation of nonconformance will include the following

components:

e Description of nonconformance.

e Identification of personnel who are responsible for correcting the nonconformance and, if
verification is required, for verifying satisfactory resolution.
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e Method(s) for correcting the nonconformance (corrective action) or description of the
variance granted.

e Proposed schedule for completing corrective action and the corrective action taken.

Nonconformance documentation will be made available to the EA Project Manager, EA QA
Officer, and subcontractor (e.g., subcontracted commercial laboratories) management personnel,
as appropriate.

The field personnel and QA personnel, as appropriate, are responsible for notifying the

EA Project Manager and the EA QA Officer of the nonconformance. In addition, the EA Project
Manager and the project staff, as appropriate, will be notified of significant nonconformance that
could affect the results of the work. The EA Project Manager is responsible for determining
whether notification to EPA is required.

The completion of corrective actions for significant nonconformance will be documented by QA
personnel during future auditing activities. Significant recurring nonconformance will be
evaluated by project and QA personnel, as appropriate, to determine its cause. Appropriate
changes will be instituted, under corporate or project procedures, to prevent recurrence. When
such an evaluation is performed, the results will be documented.

3.2 REPORTS TO MANAGEMENT

Effective management of environmental data collection operations requires timely assessment
and review of measurement activities. It is essential that open communication, interaction, and
feedback be maintained among project participants, including: (1) the EA QA Officer,

EA Program Manager, EA Project Manager, technical staff, and laboratory subcontractors; and
(2) the EPA Region 6 TOM and EPA QA Officer.

During the RI field program, EA will prepare weekly reports that summarize the following
elements:

e  Work progress since the last weekly report
e Site observations, problems, and decisions
e Problems that may impede planned progress

e Safety-related observations, incidents, or potential safety problems and the corrective
action(s) taken to mitigate the problem(s)

e Corrective measures and procedures to regain the planned schedule, if required
e QA/QC activities (e.g., number of QC samples)

e Work scheduled for the next work period.
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EA prepares monthly progress reports for each Task Order that is conducted under the EPA
Region 6 RAC II program. These reports address QA issues that are specific to the Task Order
and facilitate timely communication of such issues. QA status reports address the following
areas:

e Results of QA audits and other inspections, including quality improvement; opportunities
that have been identified for further action

¢ Instrument, equipment, or procedural problems that affect QA

e Subcontractor performance issues

e Corrective actions

e Status of previously reported activities and quality improvement initiatives

e  Work planned for the next reporting period.
At the program level, the EA QA Officer prepares quarterly status reports of QA issues that are
related to EA’s work on the EPA Region 6 RAC II program. These reports are distributed to

EA’s President, Corporate QA Officer, Program Manager, and, upon request, the EPA Region 6
Project Officer.
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4. DATA VALIDATION AND USABILITY

This section describes the procedures that are planned to review, verify, and validate field and
laboratory data. Procedures for verifying that the data are sufficient to meet DQOs and
measurement quality objectives for the project are also discussed. Section 4.1 focuses on data
review and reduction requirements for work conducted under the EPA Region 6 RAC II
program. Section 4.2 addresses data validation and verification requirements. Section 4.3
addresses reconciliation with DQOs.

41 DATA REVIEW AND REDUCTION REQUIREMENTS

Data reduction and review are essential functions for preparing data that can be used effectively
to support project decisions and achieve DQOs. These functions must be performed accurately
and in accordance with EPA-approved procedures and protocol. Data reduction includes
computations and data manipulations that produce the final results that are to support the
investigation. Data review includes procedures that field or laboratory personnel conduct to
ensure that measurement results are correct and acceptable in accordance with the QA objectives
stated in this SAP. Field and laboratory measurement data reduction and review procedures and
requirements are specified in previously discussed field and laboratory methods, SOPs, and
guidance documents.

Field personnel will record, in a field logbook and/or on the appropriate field form (Appendix
D), raw data from chemical and physical field measurements (EA SOP 016, Appendix G). The
EA field staff has the primary responsibility for: (1) verifying that field measurements were
made correctly; (2) confirming that sample collection and handling procedures specified in this
project-specific SAP were followed; and (3) ensuring that field data reduction and review
procedures and requirements are followed. The EA field staff is also responsible for assessing
preliminary data quality and for advising the data user of potential QA/QC problems with field
data. If field data are used in a project report, data reduction methods will be fully documented
in the report.

The EPA Region 6 Laboratory, CLP laboratory, and/or subcontracted commercial laboratory will
complete data reduction for chemical and physical laboratory measurements and will complete
an in-house review of laboratory analytical results. The laboratory QA Manager will be
responsible for ensuring that laboratory data reduction and review procedures follow the
requirements that are stated in this SAP and in the laboratory QA manual. The laboratory QA
Manager will also be responsible for assessing data quality and for advising the EA QA Officer
of possible QA/QC problems with laboratory data.

4.2 VALIDATION AND VERIFICATION METHODS

Data that are used to support activities under the EPA Region 6 RAC II program must be valid
for their intended purposes. This section outlines the basic data validation procedures that will
be followed for field and laboratory measurements. The following sections identify personnel
who are responsible for data validation and the general data validation process and EPA data
validation guidance that will be followed.
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4.2.1 Data Validation Responsibilities

When analytical services are provided by laboratories subcontracted by EA, EA is responsible
for validation of the analytical data. The EA QA Officer has primary responsibility for
coordinating EA’s data validation activities. EA will conduct a level III validation on 100
percent of subcontracted laboratory data for investigation samples. Data validation conducted by
EA will be detailed in the DESR.

Data validation and review will be completed by one or more experienced data reviewers. When
data are generated by the EPA Region 6 Laboratory, it will be used as received from the
laboratory, with no further validation. Data from CLP laboratories are validated by EPA’s
Environmental Services Assistance Team. Data validated by EPA will be summarized in a data
validation report.

4.2.2 Data Validation Procedures

The validity of a data set is determined by comparing the data with a predetermined set of QC
limits and criteria. EA data reviewers will conduct a systematic review of the data for
compliance with established QC limits and data quality indicators (such as sensitivity, precision,
and accuracy), on the basis of spike, duplicate, and blank sampling results that are provided by
the laboratory. The data review will identify out-of-control data points, discrepancies in results,
inaccuracies or omissions. EA data reviewers will evaluate laboratory data for compliance using
the following criteria:

e Method and project-specific analytical service requests

e Sample extraction and analysis holding times

¢ Initial and continuing calibration acceptance criteria

e Field, trip, and method blank acceptance criteria

e Surrogate recovery

e Internal standard recovery

¢ Field duplicates, MS and MSD acceptance criteria

e MD and laboratory duplicate sample precision

e LCS accuracy

e Other laboratory QC criteria specified by the method or on the project-specific analytical
service request form
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¢ Compound identification and quantitation

¢ Opverall assessment of data and completeness in accordance with project-specific
objectives.

EA will follow the most current or applicable EPA CLP National Functional Guidelines (EPA
2014a, 2014b) and EPA CLP SOWs (EPA 2014d, 2015c, 2015d) for completing data validation
for applicable test methods. Procedures in the CLP guidelines will be modified, as necessary, to
fit the specific analytical method that is used to produce the data. In cases, data validation
requirements will depend on: (1) DQO levels that are defined in Section 1.3; (2) reporting
requirements that are defined in Section 1.4; and (3) data deliverables that are requested from the
laboratory, as discussed in Section 1.6.

4.3 RECONCILIATION WITH DATA QUALITY OBJECTIVES

The main purpose of a QA system is to define a process for collecting data that are of known
quality, are scientifically valid, are legally defensible, and fully support decisions that will be
based on the data. To achieve this purpose, the SAP requires that DQOs be fully defined. Other
parts of the QA system must then be planned and implemented in a manner that is consistent
with the DQOs. QA system components that follow directly from the DQOs include:

(1) documentation and reporting requirements; (2) sample process design and sampling methods
requirements; (3) analytical methods and analytical service requests; (4) QC requirements; and
(5) data reduction and validation and reporting methods.

After environmental data have been collected, reviewed, and validated, the data will undergo a
final evaluation to determine whether the DQOs specified in this SAP have been met. EA will
follow EPA’s DQA process to verify that the type, quality, and quantity of data that are collected
are appropriate for their intended use (EPA 2006c, 2006d).

The DQA process involves: (1) verifying that the data have met the assumptions under which
the data collection design and DQOs were developed; (2) taking appropriate corrective action if
the assumptions have not been met; and (3) evaluating the extent to which the data support the
decision that must be made so that scientifically valid and meaningful conclusions can be drawn
from the data. To the extent possible, EA will follow DQA methods and procedures that have
been outlined by EPA (EPA 2006¢, 2006d).

Following the conclusion of the RI field program and receipt of fixed-laboratory data, the data
evaluation will include:

e Data usability evaluation and field QA/QC — The usability of the laboratory analytical
data in terms of the CLP data validation summaries and field QA/QC will be evaluated.

e Data Reduction and Tabulation — Field sampling data and analytical results will be
reduced and tabulated.
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e Data Evaluation Summary Report — A DESR will be submitted that documents and
summarizes the analytical data collected during this RI, including the data quality and
usability as related to the site-specific DQOs. Field QA/QC results will be summarized
in context with fixed-laboratory sample results.

The analytical and field data will be compiled into a format that is compatible with EPA

Region 6 or National Electronic Data Management Network. EA will use the data to prepare the
RI Report, including the SLERA and HHRA Reports. The data will ultimately also be used to
support the FS and ROD for the site.
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TABLE 1. ELEMENTS OF EPA QA/R-5 IN RELATION TO THIS SAP

EPA QA/R-5 QAPP Element

EA SAP

Al Title and Approval Sheet

Title and Approval Sheet

A2 Table of Contents

Table of Contents

A3 Distribution List

Distribution List

A4 Project/Task Organization

1.0 Project Description and Management

A5 Problem Definition/Background

1.1 Problem Definition and Background

A6 Project/Task Description

1.2 Description of Project Objectives and Tasks

A7 Quality Objectives and Criteria

1.3 Data Quality Objectives
1.4 Quality Assurance Objectives for Measurement Data

A8 Special Training/Certification

1.5 Special Training and Certification

A9 Documents and Records

1.6 Documents and Records

B1 Sampling Process Design

2.1 Sampling Process Design
2.2 Consent for Property Access

B2 Sampling Methods

2.3 Sampling Methodology
2.4 Sample Processing
2.7 Sample Designation

B3 Sample Handling and Custody

2.8 Sample Container, Volume, Preservation, and Holding
Time Requirements
2.9 Sample Handling and Custody

B4 Analytical Methods

2.10 Analytical Methods Requirements

B5 Quality Control

2.11 Quality Control Requirements

B6 Instrument/Equipment Testing, Inspection, and Maintenance

2.11.4 Instrument and Equipment Testing, Inspection, and
Maintenance Requirements

B7 Instrument/Equipment Calibration and Frequency

2.12 Instrument Calibration and Frequency

B8 Inspection/Acceptance of Supplies and Consumables

2.13 Requirements for Inspection and Acceptance of Supplies
and Consumables

B9 Non-direct Measurements

2.14 Data Acquisition Requirements
(Non-direct Measurements)

B10 Data Management

2.15 Data Management

C1 Assessment and Response Actions

3.1 Assessment and Response Actions

C2 Reports to Management

3.2 Reports to Management

D1 Data Review, Verification, and Validation

4.1 Data Review and Reduction Requirements

D2 Validation and Verification Methods

4.2 Validation and Verification Methods

D3 Reconciliation with User Requirements

4.3 Reconciliation with Data Quality Objectives

NOTES:

EA - EA Engineering, Science, and Technology, Inc.
EPA - U.S. Environmental Protection Agency
QAPP - Quality Assurance Project Plan

SAP - Sampling and Analysis Plan
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TABLE 2. PREVIOUS INVESTIGATIONS AND SUMMARY OF FINDINGS

Investigation

Agency/
Company

Date

Findings/Summary 1.3

Preliminary Assessment for
Wilcox Oil Company

ODEQ

December 1994

Oil waste and sludge were observed on residential yards. No sampling was conducted.

Expanded Site Inspection
Report for Wilcox Oil
Company

Roy F. Weston

March 1997

Oily, tarry, black-asphalt materials were observed in the former bermed areas.
Contaminated soil and contaminated sediments were detected in ponds. Eight soil samples
(3 of which were background and 1 was offsite), 8 waste samples, and 10 sediment samples
were collected during this investigation. Four soil samples were collected from residential yards
(of which 3 are onsite) and 1 on the church property (Lorraine Process Area). All samples, with
the exception of the waste samples, were analyzed for VOCs, SVOCs, metals, cyanide,
pesticides, and PCBs. Organic compounds and metals elevated above background were
detected in the soil samples. Copper and lead were detected at concentrations above what was
considered background in Sand Creek sediment samples.

Site Assessment Report for
Wilcox Refinery

Ecology &

Environment, Inc.

March 1999

Approximately 73,000 cubic yards of oily waste and contaminated soil and 3,000 gallons of
liquid waste were identified. The following samples were collected: 55 soil, 4 surface
water, and 2 sediment. In addition, 8 samples were collected of the water infiltrated
through precipitation and ponding on top of the clay/sand stone layer that underlays the
site; this water was called ground water, although it is not representative of the ground
water exposure medium. All samples were analyzed for BTEX and TPH, and the soil and
sediment samples were also analyzed for PAHs, metals, and pH. However, Table 2-2 of
the report notes that pesticides and PCBs were not detected at the site, although it is
unclear which samples were analyzed for these compounds. BTEX, PAHs, TPH, and
metals were detected in soil samples and low pH values were noted in several samples as
well. PAHs and metals were detected in sediment samples. No contamination was
detected in surface water samples. The samples of the infiltrated water ponding on top of
the clay/sandstone layer had detections of BTEX and TPH.

Preliminary Assessment of
the Lorraine Refinery Site

ODEQ

September 2008

No sampling wasconducted under this effort. Church and residence were observed to be
located on former refinery operations area.

Inspection Report— Lorraine
Refinery

ODEQ

August 2009

Soil samples were collected on Lorraine Process Area and sediment samples were collected
from Sand Creek. Intotal, 19 soil, 3 surface water, and 3 sediment samples were collected.
Sediment and surface water pairs were also collected upstream and downstream from the site.
Samples were analyzed for VOCs, SVOCs, and metals. Metals were detected at concentrations
above the value that was considered to be background in soil and sediment samples.

Expanded Site Inspection
Report — Lorraine Refinery

ODEQ

September 2010

Soil and waste samples were collected at Wilcox facility from tank farm and residential
yards, and soil samples were collected as background. All samples were analyzed for VOCs,
SVOCs, and metals. Soil sampling was focused on the eastern portion of the Wilcox Oil site,
on the former Lorraine Refinery. The following soil samples were collected: 3 from on
residences onsite, 2 from residences north and south of the site, the one on the north side also
being considered as background, and 3 from locations onsite where waste was also noted, and
thus may not be representative of soil exposure medium. Ground water samples were collected
from 3 residential wells onsite, 4 residential wells north of the site, and one residential well also
north of the site, but considered to not be under the influence of the site and designated as
background. Waste samples were collected from five locations. Metals above what was
considered background and SVOCs were detected in waste and soil samples. Metals were
detected at concentrations above what was considered background in ground water
samples.

Expanded Site Inspection
Report — Wilcox Refinery

ODEQ

September 2011

Soil samples collected at Wilcox Refinery property and waste samples were collected from
the tank farm area. One soil sample was considered background, located north of the site. One
sample was collected from a residential yard, and the remaining 6 samples were collected from
where waste was observed; so it appears that these are not representative of soil exposure
medium. In addition sediment samples were collected from nine locations in tributaries and
Sand Creek, 3 of the locations being upstream from the site; however, 3 of the samples called
“sediment* are actually samples of soil exposure medium, as they were collected from
drainage pathways that discharge surface runoff into Sand Creek. Metals and SVOCs were
detected in waste and soil samples and metals were detected in sediments.

Supplemental Sampling
Report for Wilcox Expanded
Site Inspection

ODEQ

December 2011

Sediment samples were collected from 3 locations at probable points of entry of surface
runoff in Sand Creek, 1 from Pond 1, and 1 in Western Tributary, upstream of Pond 1.
All samples were analyzed for VOCs, SVOCs, and metals. Metals were detected in all
samples and PAHs were detected in the sediment sample at the entry of Western
Tributary into Sand Creek. Bis(2-ethylhexyl)phthalate was detected; however, the
concentration was low and this chemical is a common laboratory contaminant.

Residential Soil Sampling

EPA

2016

Residential sampling was performed in June 2015, as follows: (1) areas in the proximity of the
five onsite and 4 offsite residences have been sampled by collecting 5-point composites from
each cell of grids varying in size from 4 to 8 cells; (2) samples were collected from 0-2 inches
bgs, 2-6 inches bgs, 0.6-1 feet bgs, and 1-2 feet bgs; and (3) samples were analyzed for VOCs,
SVOCs, PAHs, pesticides, PCBs, and TAL metals.
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TABLE 2. PREVIOUS INVESTIGATIONS AND SUMMARY OF FINDINGS

Agency/
Investigation Company Date Findings/Summary 1.3
Trip Report: November 30 EPA ERT/ 2016 A December 2015ROST LIF survey covered a significant portion of the site and focused on areas
through December 16, 2016 Lockheed Martin where the contamination was most likely to have occurred. Sampling performed in December
SERAS 2015 in conjunction with ROST LIF included the following:

e 23 soil samples analyzed for SVOCs, VOCs, and total metals; none of these samples
were collected from the 0-2 feet bgs interval for residential exposure.

e 1 sand sample analyzed for SVOCs, VOCs, and total metals (surface sample)

e 1 pond discharge sample analyzed for SVOCs, VOCs, and total and dissolved metals

e 6 samples coded as “ground water” analyzed for SVOCs, VOCs, and total and dissolved
metals; no depth specified.

The ROST LIF Survey resulted in the following general observations
e The lithology of the site includes inter-bedded clay layers underlain by bedrock.
e The primary areas of petroleum hydrocarbon contamination are on the Lorraine Facility
and in the Product Storage area of the Wilcox Facility.

XRF: Approximately 170 samples were analyzed for over 20 metals by XRF. Lead was
detected at high concentrations; but because split soil samples were not analyzed by a
fixed laboratory, a correlation could not be made and quantitative determination of
impact could not be assessed.

INOTES:
1

2
3

bgs = Below ground surface

TEX = Benzene, ethylbenzene, toluene, and xylene
PA =U.S. Environmental Protection Agency

RT = Environmental Response Team

IF = Laser-induced fluorescence

ODEQ = Oklahoma Department of Environmental Quality
AH = Polycyclic aromatic hydrocarbon

CB = Polychlorinated biphenyl

OST = Rapid Optical Screening Tool

SERAS = Scientific, Engineering, Response and Analytical Services
SVOC = Semivolatile organic compound

TPH = Total petroleum hydrocarbons
OC = Volatile organic compound
RF = X-ray fluorescence

Investigation data directly tied to the sources areas identified for this site are discussed in Section 1.1.5.
Analysis of samples by the SVOC method yielded elevated detection limits, resulting in no detections of PAHs that may exceed EPA Regional Screening Levels.
A rigorous background study has not been performed for the soil medium.
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TABLE 3. DATA QUALITY OBJECTIVE PROCESS

Step 1. State the Problem.
Define the problem that necessitates the study;
identify the planning team, examine budget, schedule.

¥

Step 2. ldentify the Goal of the Study.
State how environmental data will be used in meeting objectives and
solving the problem, identify study questions, define alternative outcomes.

¥

Step 3. ldentify Information Inputs.
Identify data and information needed to answer study questions.

Step 4. Define the Boundaries of the Study.
Specify the target population and characteristics of interest,
define spatial and temporal limits, scale of inference.

¥

Step 5. Develop the Analytic Approach.
Define the parameter of interest, specify the type of inference,
and develop the logic for drawing conclusions from findings.

¥ 4

Decision making Estimation and other
(hypothesis testing). analytic approaches.

Step 6. Specify Performance or Acceptance Criteria.

Specify probability limits for Develop performance criteria for new data
false rejection and false being collected or acceptable criteria for
acceptance decision errors. existing data being considered for use.

Step 7. Develop the Plan for Obtaining Data
Select the resource-effective sampling and analysis plan that meets the performance criteria.

Source: U.S. Environmental Protection Agency. 2006. Guidance on Systematic Planning Using the Data Quality Objectives Process .
(QA/G-4). EPA/240/B-06/001. Office of Environmental Information. Washington, D.C. February.
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TABLE 4. QUALITY ASSURANCE INDICATOR CRITERIA

Acceptance Criteria for

Hexavalent Chromium,
Cyanide, AVS-SEM

Reference samples

Indicator Parameter Analytical Parameter QC Sample? Laboratory Analysis
MS
VOCs, EDB, SVOCs, PAH, 50 to 150 percent recovery (MS/MSD)
TPH, PCBs (Aroclors), MSD
- .. b Less than CRQL (blanks)

Pesticides, Dioxins/Furans Blanks
Accuracy
(percent recovery) MS 75 to 125

percent recovery (MS)
TAL Metals, Mercury, LCS 80 to 120 percent recovery (LCS)

Limits per supplier (reference sample)

Blanks® Less than CRDL (blanks)
VOCs, EDB, SVOCs, PAHEs, MS 30 percent RPD (MS/MSD)
TPH, PCBs (Aroclors), MSD 50 percent RPD (field duplicates)
Pesticides, Dioxins/Furans Field duplicates P p

EDB = Ethylene bromide

MD = Matrix duplicate
MS = Matrix spike

AVS = Acid-volatile sulfide
CRDL = Contract-required Detection Limit
CRQL = Contract-required Quantitation Limit

ICS = Incremental Composite Sampling
LCS = Laboratory control sample

MSD = Matrix spike duplicate

Background PAHs and . . .
Dioxins/Furans via ICS Field replicates 30 percent RPD (field replicates)
Precision (RPD) TAL Metals. M
cta’s, VIeTouty, MS 20 percent RPD (MS, MSD, MD aqueous)
Hexavalent Chromium, .
. MSD or MD 35 percent RPD (MS, MSD, MD solid)
Cyanide, AVS-SEM, . . .
. Field duplicates 50 percent RPD (field duplicates)
Asbestos, General Chemistry Laboratory duplicates 25 percent (laboratory duplicates)
Parameters ry qup P Ty qup
?Ca ;kground TAL Metals via Field replicates 30 percent RPD (field replicates)
MS
Sensitivity . MD or MSD .
(quantitation limits) Analytical tests Field duplicates Not applicable
Laboratory duplicates
Completeness The objective for data completeness is 90 percent.
. The sampling network and analytical methods for this site are designed to provide data that are
Representativeness . . .
representative of site conditions.
C bilit The use of standard published sampling and analytical methods, and the use of QC samples, will ensure
omparabiity data of known quality. These data can be compared to other data of known quality.
NOTES:

* Not all listed QC samples apply to all analytical parameters. QC samples are analytical method specific.

b May include method blanks, reagent blanks, instrument blanks, calibration blanks, trip blanks and field blanks.

PAH = Polycyclic aromatic hydrocarbon
PCB = Polychlorinated biphenyl

QC = Quality control

RPD = Relative percent difference

SVOC = Semivolatile organic compound

SEM = Simultaneously-extracted metal

TAL = Target Analyte List

TPH = Total petroleum hydrocarbons

VOC = Volatile organic compound

Wilcox Oil Company Superfund Site

Bristow, Creek County, Oklahoma

Sampling and Analysis Plan
Revision: 01



EA Engineering, Science, and Technology, Inc., PBC

TABLE 5. STANDARD OPERATING PROCEDURES

EA Project No. 14342.128
Table 5, Page 1 of 1
September 2016

SOP Number SOP Title
001 Labels
002 Chain-of-Custody Form
003 Subsurface/Utility Clearance
004 Sample Packing and Shipping
005 Field Decontamination
006 Summa Canister Sampling
007 Surface Water Sampling
008 pH Measurement
009 Temperature Measurement
010 Water Level and Well Depth Measurements
011 Photoionization Detector (MiniRae)
012 Specific Conductance Measurements
013 Collection of Water Well Samples
014 Collection of Production Well Samples
016 Surface Water, Groundwater, and Soil/Sediment Logbooks
020 Active Soil Gas Sampling
021 Sediment Sampling
022 Sediment and Benthic Sampling
024 Photoionization Detector (Microtip HL-200)
025 Soil Sampling
027A Passive Soil Gas Surveys — Gore Sorbers
028 Well and Boring Abandonment
030 Radioactive Surveys
032 Piezometer Installation
036 Turbidity Measurements
037 Dissolved Oxygen Measurements
038 Redox Potential Measurements
039 Sample Preservation and Container Requirements
041 Sludge/Lagoon Sampling
042 Disposal of Investigation-derived Material
043 Multi-Probe Water Quality Monitoring Instruments
047 Direct-Push Technology Sampling
048 Low Flow Sampling
051 Low Flow Purge and Sampling with Dedicated Pumps
057 Multi-Incremental Sampling
059 Field Logbook
063 Chemical Data Management
064 Sediment Boring Logs

NOTES:
Redox = Reduction-oxidation

SOP = Standard operating procedure

Wilcox Oil Company Superfund Site
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TABLE 6. PROPOSED FIELD PROGRAM FOR SOIL INVESTIGATION
Analysis
Nunber of Sampling VOCs TAL Metals
Sample Depth Field Screening (includes PAHs (includes Hexavalent Dioxins/
Sample Location Sample Medium Rationale Locations Sample Identification Sampling Tool (ft bgs) by PID EDB) (SIM) SVOCs Mercury) Cyanide Chromium Pesticides PCBs Furans
Lorraine Process Area
Surface soil 26 LPA-SB-01-0.5 through LPA-SB-26-0.5 0.0-0.5 Yes 26 26 26 26 26 0 0 0 0
To assess potential 26 LPA-SB-01-2.0 through LPA-SB-26-2.0 Split spoon 0.5-2.0 Yes 26 26 26 26 26 0 0 0 0
. source areas and 26 LPA-SB-01-6.0 through WPA-SB-26-6.0 ‘p P 2.0-6.0 Yes 26 26 26 26 26 0 0 0 0
Lorraine Process Area (LPA) delineate nature and Continuous sampler
Subsurface soil | % e 26 LPA-SB-01-10.0 through LPA-SB-26-10.0 PVC/acetate sleeve 6.0-10.0 Yes 26 26 26 26 26 0 0 0 0
extent 2 ft interval above
26 LPA-SB-01-?? through LPA-SB-26-?? rofusal Yes 26 26 26 26 26 0 0 0 0
Surface soil 4 LPA-SB-27-0.5 through LPA-SB-30-0.5 0.0-0.5 Yes 4 4 4 4 4 4 0 0 0
.. 4 LPA-SB-27-2.0 through LPA-SB-30-2.0 . 0.5-2.0 Yes 4 4 4 4 4 0 0 0 0
. To determine if Split spoon
Lorraine Process Area (LPA) - . 4 LPA-SB-27-6.0 through WPA-SB-30-6.0 . 2.0 -6.0 Yes 4 4 4 4 4 0 0 0 0
Cooline Pond cooling pond is a Continuous sampler
g Subsurface soil source area 4 LPA-SB-27-10.0 through LPA-SB-30-10.0 PV(/acetate sleeve §.O -10.0 Yes 4 4 4 4 4 0 0 0 0
4 LPA-SB-27-2? through LPA-SB-30-7? 2 ftinterval above Yes 4 4 4 4 4 0 0 0 0
refusal
Subtotal Lorraine Process Area Soil Samples 150 150 150 150 150 4 0 0 0
\Wilcox Process Area
Total 10 samples:
7 Randomly Selected
Borings +
. 65 WPA-SB-01-0.5 through WPA-SB-65-0.5 0.0-0.5 Yes 65 65 65 65 65 WPA-SB-01-0.5 10 10 10
Surface soil .
To assess potential Split spoon WPA-SB-02-0.5
WPA-SB-19-0.5
Wilcox Process Area (WPA) s?urce areas and Continuous sampler
delineate nature and PVC/acetate sl
extent 65 WPA-SB-01-2.0 through WPA-SB-65-2.0 acctate sleeve 0.5-2.0 Yes 65 65 65 65 65 0 0 0 0
65 WPA-SB-01 -6.0 through WPA-SB-65-6.0 2.0-6.0 Yes 65 65 65 65 65 0 0 0 0
. 65 WPA-SB-01 -10.0 through WPA-SB-65-10.0 6.0-10.0 Yes 65 65 65 65 65 0 0 0 0
Subsurface soil Y Tab
65 WPA-SB-01-22 through WPA-SB-65-7? mrt:;uv:ala ove Yes 65 65 65 65 65 0 0 0 0
Subtotal Wilcox Process Area Soil Samples 325 325 325 325 325 10 10 10 10
East Tank Farm Area
Surface soil 11 ETF-SB-01-0.5 through ETF-SB-11-0.5 0.0-0.5 Yes 11 11 11 11 11 0 0 0 0
To assess potential 11 ETF-SB-01-2.0 through ETF-SB-11-2.0 Split spoon 0.5-2.0 Yes 11 11 11 11 11 0 0 0 0
source areas and 11 ETF-SB-01-6.0 through ETF-SB-11-6.0 PSP 2.0-6.0 Yes 11 11 11 11 11 0 0 0 0
East Tank Farm (ETF) delineate nature and Continuous sampler
Subsurface soil . 11 ETF-SB-01-10.0 through ETF-SB-11-10.0 PV(/acetate sleeve §.O -10.0 Yes 11 11 11 11 11 0 0 0 0
1 ETF-SB-01-2? through ETF-SB-11-22 2 ftinterval above Yes 1 11 11 11 11 0 0 0 0
refusal
East Tank Farm (ETF) Surface soil | To determine if this is 10 ETF-8B-12-0.5 through ETF-SB-21-0.5 Split spoon 0.0-0.5 Yes 10 10 10 10 10 0 0 0 0
Tanks 1 and 4 a source area Continuous sampler
Surface soil 10 ETF-SB-12-2.0 through ETF-SB-21-2.0 PVC/acetate sleeve 0.5-2.0 Yes 10 10 10 10 10 0 0 0 0
Subtotal East Tank Farm Soil Samples 75 75 75 75 75 0 0 0 0
Total Soil Samples 550 550 550 550 550 14 10 10 10
Soil Investigation QC
Field Duplicates Soil 1 per 10 samples 55 55 55 55 55 2 1 1 1
MS/MSDs Soil 1 per 20 samples (extra volume only; not included in total sample count) 28 28 28 28 28 1 1 1 1
Total Soil Samples Associated with Soil Investigation 605 605 605 605 605 16 11 11 11
\Water QC Samples
Trip blanks Water 1 per cooler containing equipment rinsate for equipment used during soil investigation 15 0 0 0 0 0 0 0 0
Equipment blanks Water 1 per day per set of nondedicated equipment per team 30 30 30 30 30 1 1 1 1
Total Water QC Samples Associated with Soil Investigation 45 30 30 30 30 1 1 1 1
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TABLE 6. PROPOSED FIELD PROGRAM FOR SOIL INVESTIGATION
Analysis
Nunber of Sampling VOCs TAL Metals
Sample Depth Field Screening (includes PAHs (includes Hexavalent Dioxins/
Sample Location Sample Medium Rationale Locations Sample Identification Sampling Tool (ft bgs) by PID EDB) (SIM) SVOCs Mercury) Cyanide Chromium Pesticides PCBs Furans
Background Soil
ICS Methodology
Background grid Surface soil Background 1 BKG-0.5 Hand auger 0.0-0.5 Yes 0 1 0 1 0 0 0 0 1
Slide hammer
Scoop
Total Background Soil Samples 0 1 0 1 0 0 0 0 1
Background Soil QC
Field Replicates Soil 1 Duplicate (BKG-0.5-D) and 1 Triplicate (BKG-0.5-T) 0 2 0 2 0 0 0 0 2
MS/MSDs Soil 1 per 20 samples (extra volume only; not included in total sample count) 0 1 0 1 0 0 0 0 1
Total Soil Samples Associated with Background 0 3 0 3 0 0 0 0 3
\Water QC Samples
Trip blanks Water 1 per cooler containing equipment rinsate for equipment used during background soil sampling 0 0 0 0 0 0 0 0 0
Equipment blanks Water 1 per day per set of nondedicated equipment per team 0 1 0 1 0 0 0 0 1
Total Water QC Samples Associated with Background Soil 0 1 0 1 0 0 0 0 1
NOTES:
Sample depth will vary depending upon location of sample and depth of refusal; as a result, the number of samples collected may be less than shown.
bgs = Below ground surface NORM = Naturally-occurring radioactive materials SIM = Selective ion monitoring
EDB = Ethylene dibromide PAH = Polycyclic aromatic hydrocarbon SVOC = Semivolatile organic compound
ft = foot (feet) PCB = Polychlorinated biphenyl TAL = Target Analyte List
ICS = Incremental Composite Sampling PID = Photoionization detector TPH = Total petroleum hydrocarbons
MS = Matrix spike PVC = polyvinyl chloride VOC = Volatile organic compound
MSD = Matrix spike duplicate QC = Quality control
Wilcox Oil Company Superfund Site Sampling and Analysis Plan
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TABLE 7. PROPOSED FIELD PROGRAM FOR SURFACE WATER AND SEDIMENT INVESTIGATION
Analyses for Sediment Samples Analyses for Surface Water Samples
Dissolved TAL Total Dissolved
VOCs TAL Metals Hexavalent Total TAL Metals Metals Hexavalent Hexavalent Total Total
Sample Number of (includes PAHs (includes Chromium Grain Size Organic Field PAHs (includes (includes Chromium Chromium Total Dissolved| Suspended Organic
Sample Location Medium Sample Locations| _ Sample Identification Sampling Tool | Sampling Depth 4 EDB) (SIM) SVOCs Mercury) Cyanide (10%) (20%) Carbon AVS SEM pH Parameters | VOCs | (SIM) [ SVOCs Mercury) Mercury) Cyanide (10%) (10%) Hardness Solids Sediment Alkalinity Carbon
Confluences of Sand Creek and Tributaries
Surface water 1 C1-SW Directly into 0.0- 1.0 or NA NA NA NA NA NA NA NA NA NA NA 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(Confluence | - Sand Creek and sample container shallower
East Tributary C .
Sediment 1 C1-SD-0.5 ore ::::’z eror 0.0-05 1 1 1 1 1 1 1 1 1 1 1 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
Surface water 1 C2-SW Directly into 0.0- 1.0 or NA NA NA NA NA NA NA NA NA NA NA 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(Confluence 2 - Sand Creek and sample container shallower
West Tributary C .
Sediment 1 C2-SD-0.5 ore ::::’z eror 0.0-05 1 1 1 1 1 1 1 1 1 1 1 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
Sand Creek
SCUCIa-SW Directly into 0.0-1.0 or
Surface water 3 SCUCIb-SW Y e NA NA NA NA NA NA NA NA NA NA NA 3 3 3 3 3 3 3 1 1 3 3 3 3 3
sample container shallower
o SCUCIc-SW
Upstream Conditions
SCUC1a-SD-0.5 c }
Sediment 3 SCUC1b-SD-0.5 ore sampler of 0.0-05 3 3 3 3 3 1 1 3 3 3 3 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
SCUCIc-SD-0.5 scoop
Surface water 8 SC-SW-01 through Directly into 0.0- 1.0 or NA NA NA NA NA NA NA NA NA NA NA 8 8 8 8 8 8 8 1 1 8 8 8 8 8
SC-SW-08 sample container shallower
Along Sand Creek
Sediment 8 SC-SD-01-0.5 through SC- | Core sampler or 0.0-0.5 8 8 8 8 8 1 1 8 8 8 8 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
SD-08-0.5 scoop
SCSP-01-Water through Directly into .
Seep water 3 SCSD-08 Watn cample container| Ot 2PPlicable NA NA NA NA NA NA NA NA NA NA NA 3 3 3 3 3 3 3 0 0 3 3 3 3 3
- SCSP-SW-01 T
Seep f“”a"le Wat‘,e’ 3 SCSP-SW-02 D“lecﬂy ‘t“‘_" 0'8 'Hl Oor NA NA NA NA NA NA NA NA NA NA NA 3 3 3 3 3 3 3 0 0 3 3 3 3 3
at seep location| SCSP-SW-03 sample container shallower
Sediment at SCSP-SD-01-0.5 Core sampler or
o 3 SCSP-SD-02-0.5 Scoop 0.0-0.5 3 3 3 3 3 1 1 3 3 3 3 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
seep SCSP-SD-03-0.5 P
SCPPE-SW-01 through Directly into 0.0-1.0 or
Drainages into Sand Creek | SUrface vater 5 SCPPE.SW.05 somplo cotiner|  shallower NA NA NA NA NA NA NA NA NA NA NA 5 5 5 5 5 5 5 1 1 5 5 5 5 5
(drainage pathways are
sampled under soil medi _SD-01- ;
sampled under soil medium) | g o 5 SCPPE-SD-01-0.5 through | Core sampleror | - ¢ 5 5 5 5 5 5 1 1 5 5 5 5 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
SCPPE-SD-05-0.5 SCO0p
East Tributary
. Surface water 1 ETUC-SW Directly into 00-1.00r NA NA NA NA NA NA NA NA NA NA NA 1 1 1 1 1 1 1 0 0 1 1 1 1 1
Upstream Condition for East sample container shallower
Tributary G N
Sediment 1 ETUC-SD-0.5 ore :::;1; eror 0.0-0.5 1 1 1 1 1 1 1 1 1 1 1 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
Surface water 8 ET-SW-01 through Directly into 0.0-1.00r NA NA NA NA NA NA NA NA NA NA NA 8 8 8 8 8 8 8 0 0 1 8 8 8 8
ET-SW-08 sample container shallower
Along East Tributary
Sediment 8 ET-SD-01-0.5 through | Core sampler or 0.0-05 8 8 8 8 8 0 1 8 8 8 8 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
ET-SD-08-0.5 scoop
Surface water 7 P6-SW-01 through Directly into 0-0-1.00r NA NA NA NA NA NA NA NA NA NA NA 7 7 7 7 7 7 7 0 0 7 7 7 7 7
Pond P6 P6-SW-07 sample container shallower
Sediment 7 P6-SD-01-0.5 through | Core sampler or 0.0-0.5 7 7 7 7 7 0 1 7 7 7 7 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
P6-SD-07-0.5 scoop
\West Tributary
o Surface water 1 WTUC-SW Directly into 0.0- 1.0 or NA NA NA NA NA NA NA NA NA NA NA 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Upstream Condition for West sample container shallower
Tributary C .
Sediment 1 WTUC-SD-0.5 ore ::::’z eror 00-05 1 1 1 1 1 1 1 1 1 1 1 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
Surface water 6 WT-SW-01 through Directly into 0.0- 1.0 or NA NA NA NA NA NA NA NA NA NA NA 6 6 6 6 6 6 6 1 1 6 6 6 6 6
WT-SW-06 sample container shallower
Along West Tributary
Sediment 6 WI-SD-01-0.5 through | Core sampler or 0.0-0.5 6 6 6 6 6 1 1 6 6 6 6 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
WT-SD-06-0.5 SCO0p
Surface water 5 P1-SW-01 through Directly into 0.0- 1.0 or NA NA NA NA NA NA NA NA NA NA NA 5 5 5 5 5 5 5 1 1 5 5 5 5 5
P1-SW-05 sample container shallower
Pond P1
Sediment 5 P1-SD-01-0.5 through | Core sampler or 0.0-05 5 5 5 5 5 1 1 5 5 5 5 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
P1-SD-05-0.5 SCO0p

Wilcox Oil Company Superfund Site
Bristow, Creek County, Oklahoma

Sampling and Analysis Plan

Revision 01




EA Engineering, Science, and Technology, Inc., PBC

EA Project No. 14342.128
Table 7, Page 2 of 2

September 2016
TABLE 7. PROPOSED FIELD PROGRAM FOR SURFACE WATER AND SEDIMENT INVESTIGATION
Analyses for Sediment Samples Analyses for Surface Water Samples
Dissolved TAL Total Dissolved
VOCs TAL Metals Hexavalent Total TAL Metals Metals Hexavalent Hexavalent Total Total
Sample Number of (includes PAHs (includes Chromium Grain Size Organic Field PAHs (includes (includes Chromium Chromium Total Dissolved| Suspended Organic
Sample Location Medium Sample Locations| _ Sample Identification Sampling Tool | Sampling Depth 4 EDB) (SIM) SVOCs Mercury) Cyanide (10%) (20%) Carbon AVS SEM pH Parameters | VOCs | (SIM) [ SVOCs Mercury) Mercury) Cyanide (10%) (10%) Hardness Solids Sediment Alkalinity Carbon
Isolated Ponds
N P7-SW-01 through Directly into 0.0-1.0o0r
Pond P7 - Reference for | SUrface water 6 PTSWL06 sample container|  shallower NA NA NA NA NA NA NA NA NA NA NA 6 6 6 6 6 6 6 0 0 6 6 6 6 6
Isolated Ponds P7.SD-01-0.5 throuah C .
Sediment 6 S0 o throug ore samprer or 0.0-0.5 6 6 6 6 6 0 1 6 6 6 6 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
P7-SD-06-0.5 scoop
Surface water 4 P2-SW-01 through Directly into 0-0-1.00r NA NA NA NA NA NA NA NA NA NA NA 4 4 4 4 4 4 4 0 0 4 4 4 4 4
P2 P2-SW-06 sample container shallower
Sediment 4 P2-SD-01-0.5 through | Core sampler or 0.0-0.5 4 4 4 4 4 0 1 4 4 4 4 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
P2-SD-06-0.5 scoop
Surface water 4 P3-SW-01 through Directly into 0-0-1.00r NA NA NA NA NA 0 NA NA NA NA NA 4 4 4 4 4 4 4 0 0 4 4 4 4 4
P3 P3-SW-06 sample container shallower
Sediment 4 P3-SD-01-0.5 through | Core sampler or 0.0-0.5 4 4 4 4 4 0 1 4 4 4 4 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
P3-SD-06-0.5 scoop
Surface water 4 P4-SW-01 through Directly into 0-0-1.00r NA NA NA NA NA NA NA NA NA NA NA 4 4 4 4 4 4 4 0 0 4 4 4 4 4
P4 P4-SW-06 sample container shallower
Sediment 4 P4-SD-01-0.5 through | Core sampler or 0.0-0.5 4 4 4 4 4 0 0 4 4 4 4 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
P4-SD-06-0.5 scoop
Surface water 4 P5-SW-01 through Directly into 0.0-100r NA NA NA NA NA NA NA NA NA NA NA 4 4 4 4 4 4 4 0 0 4 4 4 4 4
Ps P5-SW-06 sample container shallower
Sediment 4 P5-SD-01-0.5 through | Core sampler or 0.0-0.5 4 4 4 4 4 0 0 4 4 4 4 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
P5-SD-06-0.5 scoop
Surface water 2 P8-SW-01 through Directly into 0-0-1.00r NA NA NA NA NA NA NA NA NA NA NA 2 2 2 2 2 2 2 0 0 2 2 2 2 2
P8 - If water is present P8-SW-06 sample container shallower
Sediment 2 P8-SD-01-0.5 through | Core sampler or 0.0-0.5 2 2 2 2 2 0 0 2 2 2 2 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
P8-SD-06-0.5 scoop
8th Street Bridge
Surface water 1 SCBR-SW-01 Directly into 0.0- 1.0 or NA NA NA NA NA NA NA NA NA NA NA 1 1 1 1 1 1 1 0 0 1 1 1 1 1
Before bridge sample container shallower
Sediment 1 SCBR-SD-01-0.5 C°re::ggzler o 0.0-05 1 1 1 1 1 0 0 1 1 1 1 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
Surface Water 1 SCBR-SW-02 Directly into 0.0-0.5 NA NA NA NA NA NA NA NA NA NA NA 1 1 1 1 1 1 1 0 0 1 1 1 1 1
After bridge sample container
Sediment 1 SCBR-SD-02-0.5 C°re::ggzler o 00-05 1 1 1 1 1 0 0 1 1 1 1 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
Sediment 5 SCBR-SD-03-0.5 through | Core sampler or 0.0-05 5 5 5 5 5 0 1 5 1 1 5 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
SCBR-SD-07-0.5 scoop
Where waste is present
Sediment 5 SCBR-SD-03-1.0 through | Core sampler or 05-1.0 5 5 5 5 5 0 1 5 1 1 5 NA NA | NA NA NA NA NA NA NA NA NA NA NA NA
SCBR-SD-07-1.0 SCO0p
Total Investigative Samples 85 85 85 85 85 10 17 85 7 7 85 78 78 78 78 78 78 78 8 8 71 78 78 78 78
QC Samples
Field duplicates Sufte':t;n;;/ter 1 per 10 samples 9 9 9 9 9 1 2 9 8 8 9 8 8 8 8 8 8 8 1 1 8 8 8 8 8
Sediment/ ) 3 3
MS/MSDs Surface Water 1 per 20 samples (extra volume only; not included in total sample count) 5 5 5 5 0 1 0 0 0 0 0 0 4 4 4 4 4 0 0 0 0 0 0 0 4
Trip blanks Water 1 per cooler containing aqueous samples for VOC analysis 0 0 0 0 0 0 0 0 0 0 0 0 17 0 0 0 0 0 0 0 0 0 0 0 0
Equipment blanks Water 1 per day per set of for nondedicated per team 0 0 0 0 0 0 0 0 0 0 0 0 17 17 17 17 0 17 0 0 0 0 0 0 0
Field blanks Water 5% of number of aqueous samples to be analyzed for VOCs 0 0 0 1] 0 0 0 0 0 0 0 0 4 0 0 0 0 1] 0 0 0 0 1] 0 0
Total Samples 94 94 94 94 94 11 19 94 85 85 94 86 124 | 108 103 103 86 103 9 9 79 86 86 86 86

INOTES:

! Feet below water surface for surface water samples and feet below ground surface for sediment samples
Analyses for NORM/TENORM parameters may also be performed if proven to be present during the survey.
|Analyses for hexavalent chromium may be eliminated if it is not detected in soil or ground water samples.
Field parameters for surface water are pH, temperature, and conductivity, dissolved oxygen, and oxidation reduction potential.
MSD = Matrix spike duplicate

IAVS = Acid volatile sulfide
EDB = Ethylene dibromide
MS = Matrix spike

NA = Not applicable

PAH = Polycyclic aromatic hydrocarbon

PVC = Polyvinyl chloride

QC = Quality control
SEM = Simultaneously extracted metals

SIM = Selective ion monitoring

SVOC = Semivolatile organic compound

TAL = Target Analyte List

VOC = Volatile organic compound

Wilcox Oil Company Superfund Site
Bristow, Creek County, Oklahoma

Sampling and Analysis Plan
Revision 01
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Wilcox Oil Company Superfund Site
Bristow, Creek County, Oklahoma

TABLE 8. PROPOSED FIELD PROGRAM FOR PRIVATE SUPPLY WELL AND PIEZOMETER SAMPLING

Analyses
VOCs TAL Metals
Field LNAPL (includes PAHs (includes Hexavalent Dioxins/
Sample Location Sample Identification Sampling Method Parameters | Characterization EDB) (SIM) SVOCs Mercury) Cyanide Chromium Pesticides PCBs Furans

GW-01 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0

GW-02 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0
East Tank Farm Residential Wells

GW-03 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0

GW-04 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0

GW-05 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0
[North of East Tank Farm Residential

GW-06 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0
Wells

GW-07 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0
South of East Tank Farm Residential GW-08 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0
Wells GW-09 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0
Lorraine Process Area
Church Well GW-10 Tap or Grab 1 1 1 1 1 1 1 1 0 0 0
North Tank Farm
Residential Well GW-11 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0
[North of North Tank Farm
Residential Well GW-12 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0
Wilcox Residential Well GW-13 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0
East Tank Farm GW-14 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0
Private Wells Not In Use GW-15 Tap or Grab 1 0 1 1 1 1 1 1 0 0 0
Total Investigation Tap Samples 15 1 15 15 15 15 15 15 0 0 0
Field duplicate 1 per 10 samples 0 0 2 2 2 2 2 2 0 0 0

1 per 20 samples
MS/MSDs (extra volume only; not included in total sample count) 0 0 ! ! ! ! ! ! 0 0 0
Total Private Supply Well Samples 15 1 17 17 17 17 17 17 0 0 0
Water QC Samples
Trip blanks 1 per cooler containing aqueous samples for VOC analysis 0 0 1 0 0 0 0 0 0 0 0
[Equipment blanks 1 per day per set of for nondedicated equipment per team 0 0 0 0 0 0 0 0 0 0 0
Total Water QC Samples Associated with Private Supply Well Sampling 0 0 1 0 0 0 0 0 0 0 0
Piezometers
Piczometers | PW-01 through PW-10 | Low Flow 10 10 10 10 10 10 1 0 0
Total Investigation Tap Samples 10 10 10 10 10 10 1 0 0
Field duplicate 1 per 10 samples 0 0 1 1 1 1 1 1 0 0 0
1 per 20 samples

MS/MSDs (extra volume only; not included in total sample count) 0 0 ! ! ! ! ! ! 0 0 0
Total Piezometer Samples 10 0 11 11 11 11 11 2 0 0 0
Water QC Samples
Trip blanks 1 per cooler containing aqueous samples for VOC analysis 0 0 1 0 0 0 0 0 0 0 0
Equipment blanks 1 per day per set of nondedicated equipment per team 0 0 1 1 1 1 1 1 0 0 0
Total Water QC Samples Associated with Piezometer Sampling 0 0 2 1 1 1 1 1 0 0 0

NOTES:

Field parameters: pH, temperature, conductivity, dissolved oxygen, oxidation-reduction potential, and turbidity

bgs = Below ground surface
[EDB = Ethylene dibromide
MS = Matrix spike

MSD = Matrix spike duplicate
PAH = Polycyclic aromatic hydrocarbon

PCB = Polychlorinated biphenyl

QC = Quality control
SIM = Selective ion monitoring
VOC = Volatile organic compound

EA Project No. 14342.128
Table 8, Page 1 of 1
June 2016
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TABLE 9. PROPOSED FIELD PROGRAM FOR VAPOR INTRUSION INVESTIGATION
No. of Sample | TO-15SIM
Sample Type Proposed Sample Area Matrix Sample Method Sample Frequency Sample Interval Sample Identification Locations /TO-15
VVapor Instrusion Samples
Lorraine Process Area (LPA) Church For sub-slab or crawll space air sample.: LPA-SS-01 or LPA-CS-01 ) )
Sub-slab taken below slab For indoor air sample: LPA-IA-01
1 sub-slab or crawlspace

Indoor Air/ . . Crawlspace taken in crawlspace For sub-slab or crawl space air sample: LPA-SS-02 or LPA-CS-02

Sub-Slab or Lorraine Process Area Residence . 1 indoor per location For indoor air sample: LPA-IA-02 2 2

Crawlspace TO-15: §-L1ter . (sampled once in winter and Indoor air sample collected from

S Summa canister with once in summer) within breathing zone (3 to 4 feet
. . Air/Soil Gas 24-hour regulator above ground surface) of the home For sub-slab or crawl space air sample: WPA-SS-03 or WPA-CS-03
Wilcox Process Area (WPA) Residence For indoor air sample: WPA-IA-03 2 2

Background Upwind of sample locations in open area Locatlonsizfgﬁﬁg Efer;meter of 5 to 8 feet off the ground LPA-VIBG-01, LPA-VIBG-02, WPA-VIBG-03 3 3

Field duplicate As close as possible, in space and time, to the ! ou;d:u(;)r_l(l):stlon Same as orieinal sample Same as original with "D" added to the ID, 3 3
P original sample . & P for example LPA or WPA-SS-01D
1 indoor

Total Vapor Intrusion Samples 12 12
INOTE:
SIM = Selective ion monitoring

Wilcox Oil Company Superfund Site
Bristow, Creek County, Oklahoma

Sampling and Analysis Plan
Revision 01
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TABLE 10. SUMMARY OF ANALYTICAL PROGRAM FOR SAMPLE MEDIA AND SAMPLE TYPES

EA Project No. 14342.128
Table 10, Page 1 of 1

September 2016

SampleType/Media

Analyte

Soil

Ground Surface
Water Water Sediment

Passive Soil
Gas

Indoor Air/
Active Soil
Gas

LNAPL

ACM

IDW

Equipment
Rinsate Blank
(aqueous)

Trip Blank
(aqueous)

Volatile Organic Compounds (VOCs)

X X X

X

X

BTEX, naphthalene, and 2-methylnaphthalene

X

BTEX and naphthalene

Ethylene Dibromide (EDB)

Semivolatile organic compounds

Polycyclic Aromatic Hydrocarbons

TAL Metals (including Mercury)

ikl kel ks

Sl
Sl bl

il il ks

Dissolved Metals

Cyanide

Hexavalent Chromium

1l el el bl s

|4
|

Polychlorinated Biphenyls !

Pesticides '

.. 1
Dioxins/Furans

il el il kel

il el il kel

Asbestos

Alkalinity

AVS/SEM

Grain Size

Hardness

pH

Total Dissolved Solids

Total Organic Carbon

Total Suspended Sediment

Leaded Gasoline Forensics (alkyl leads, EDB, MMT)

Petroleum Forensics (C3-C44 whole oil and C8-C40 full scan)

Corrosivity

Ignitability

Reactivity

TCLP VOCs/SVOCs/Metals

TPH (GRO/DRO/ORO)

il el bl e

NOTES:
' Only a subset of surface soil samples will be analyzed.
AVS = Acid volatile sulfide

BTEX = Benzene, toluene, ethyl benzene, and xylenes
DRO = Diesel range organics (C10-C28)

ECD = Electron capture detector

GC = Gas chromatography

GRO = Gasoline range organics (C6-C10)

MMT = Methylcyclopentadienyl manganese tricarbonyl
ORO = Oil range organics (>C28)

SEM = Simultaneously extracted metals

TAL = Target Analyte List

TPH = Total petroleum hydrocarbons

Wilcox Oil Company Superfund Site
Bristow, Creek County, Oklahoma

Sampling and Analysis Plan

Revision 01
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TABLE 11. INSTRUMENTATION FOR SURVEY OF NORM/TENORM

Instrument

Detector

Parameter/Usage

Ludlum Model 2224, or equivalent Ludlum Model 43-89, 100 cm2 Scintillator

Portable scaler/rate meter (alpha/beta)

Ludlum Model 2221, or equivalent Ludlum Model 44-10, 2x2 Sodiumlodide Scintillator

Portable scaler/rate meter (high energy gamma)

Ludlum Model 2929, or equivalent

Ludlum Model 4310-1

Smear/air filter counter (alpha/beta)

Bicron Microrem, or equivalent

Ludlum Model 44-9 Pancake Frisker

General purpose survey meter (beta/gamma)

Ludlum Model 3, or equivalent

Ludlum Model 4310-1

Smear/air filter counter (alpha/beta)

Ludlum Model 19 Micro-R Meter

1x1 Sodium lodide Scintillator

Exposure rate survey meter (high energy gamma)

INOTES:
INORM = Naturally-occurring radioactive materials
TENORM = Technologically-enhanced NORM

Wilcox Oil Company Superfund Site
Bristow, Creek County, Oklahoma

Sampling and Analysis Plan
Revision 01
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TABLE 12. PARAMETERS, METHODS, REQUIRED VOLUME, CONTAINERS, PRESERVATIVES, AND HOLDING TIMES
Parameter Method Volume and Container * Preservatives Holding Time?
Air Samples
VOCs EPA TO-15 SIM One 6-liter evacuated summa canister None 30 days
Aqueous Samples
Alkalinity Standard Method 2320 B One 250-milliliter HDPE bottle Store at <6°C (4+2°C) 7 days
. . NaOH to pH >12;
Cyanide CLP ISM02.3 One 1-liter HDPE bottle Store at <6°C (44+2°C) 14 days
Dioxins and Furans CLP HRSMO01.2 Two 1-liter amber glass bottles Store at <6°C (4+2°C) 360 days
HNO; to pH < 2;
Hardness EPA Method 130.2 One 100-milliliter HDPE bottle O; topH <2; 6 months
Store at <6°C (4+2°C)
NH,OH/(NH,),SO, (pH>8);
Hexavalent Chromium EPA Method 218.7 One 125-milliliter HDPE bottle 4OH/(NH),SO, (pH>8); | days
Store at <6°C (4+2°C)
. . CLP ISMO02.3 (ICS/AES and . HNO; to pH <2; 180 days
Metals (including Hg) ICS/MS) One to two 1-liter HDPE bottles Store at <6°C (4+2°C) (28 days for Hg)
PCBs (Aroclors) CLP SOMO02.3 Two 1-liter amber glass bottles Store at <6°C (4+2°C) 7 days
Pesticides CLP SOMO02.3 Two 1-liter amber glass bottles Store at <6°C (4+2°C) 7 days
SVOC SIM (PAHs) CLP SOMO02.3 Four 1-liter amber glass bottles Store at <6°C (4+2°C) 7 days
SVOCs CLP SOMO02.3 Two 1-liter amber glass bottles Store at <6°C (4+2°C) 7 days
Total Dissolved Solids EPA Method 160.1 One 1-liter HDPE bottle Store at <6°C (4+2°C) 7 days
. I H,SO,to pH <2;
Total O Carb Standard Method 5310 One 250-milliliter glass bottl. 28 d
otal Organic Carbon andard Metho ne milliliter glass bottle Store at <6°C (4+2°C) ays
Total Suspended Sediment ASTM Method D 3977-97 One 200-milliliter HDPE bottle Store at <6°C (4+2°C) 7 days
Three 40-milliliter amber glass VOA vials HCL to pH <2;
VOCs CLP SOM02.3 (filled to capacity with no headspace) Store at <6°C (4+2°C) 14 days
Soil and Sediment Samples
Asbestos CARB Method 435 One 16-ounce glass jar None Unspecified
EPA 821/R-91-100 One 8-ounce amber glass jar
0, + 0,
AVS/SEM SW-846 Method 6010C/9034 | (filled to capacity) Store at <6°C (4+2°C) 14 days
Cyanide CLP ISM02.3 One 8-ounce glass jar with Teflon™ -lined cap Store at <6°C (4+2°C) 14 days
Dioxins and Furans CLP HRSMO1.2 One 8-ounce amber glass jar with Teflon™-lined cap Store at <6°C (4+2°C) 360 days
Grain Size ASTM Method D422 1-gallon plastic bag None Unspecified
Hexavalent Chromium 3;)\9,_9846 Methods 3060 and One 8-ounce glass jar with Teflon™ - lined cap Store at <6°C (4+2°C) 30 days
. . CLP ISMO02.3 (ICP/AES and . . . 180 days
- - 0, + 0O,
Metals (including Hg) ICP/MS) One to two 8-ounce glass jars with TeflonTM -lined caps Store at <6°C (4+2°C) (28 days for He)
PCBs (Aroclors) CLP SOMO02.3 One 8-ounce amber glass jar with Teflon " -lined cap Store at <6°C (4+2°C) 14 days
Pesticides CLP SOMO02.3 One 8-ounce amber glass jar with Teflon™-lined cap Store at <6°C (4+2°C) 14 days
pH SW9045D One 8-ounce glass jar with Teflon™-lined cap Store at <6°C Analyze immediately
SVOC SIM (PAHs) CLP SOMO02.3 One 8-ounce amber glass jar with Teflon™ - lined cap Store at <6°C (4+2°C) 14 days
SVOCs CLP SOM02.3 One 8-ounce amber glass jar with Teflon™ - lined cap Store at <6°C (4+2°C) 14 days
Total Organic Carbon Walkley- Black One 8-ounce amber glass jar with Teflon™ - lined cap Store at <6°C (4+2°C) 28 days
Three 5- ing tool devi .2, E 1
" ;esne izr;lncczrlrllfssozrdewces (e.g., EnCore) samplers Store at <6°C (4+2°C) 48 hours
CLP SOMO02.3 Th losed tg J ighed 40-millilit ber gl
VOCs SW-846 Method 5035 or 5035A hree closed-system pre-weighed 40-milliliter amber glass
(VOC sample preparation) vials with magnetic stir bar (collected with EasyDraw®
ple prep syringe and PowerStop® handle)
One 4-ounce glass jar
LNAPL Sample
C3-C44 Whole Oil or ASTM Method D3328 or o . ..
C8-C40 Full Scan ASTM Method 5739 Two 40-milliliter VOA vials Unpreserved Unlimited
Alkyl Leads, EDB, MMT EPA 8080 Modified (GC/ECD) Two 40-milliliter VOA vials Unpreserved Unlimited
Investigation-derived Waste
Reactivity SW-846 Chapter 7 One 4-ounce glass jar with Teflon"™-lined cap Store at <6°C (4+2°C) 72 hours
Corrosivity (pH soil) SW-846 Method 9045 One 4-ounce glass jar with Teflon"™-lined cap Store at <6°C (4+2°C) 72 hours
Corrosivity (pH liquid) SW-846 Method 9040 One 500-milliliter glass bottle Store at <6°C (4+2°C) 72 hours
.. : One 4-ounce glass jar Store at <6°C (4+2°C)
Corrosivity (stecl) SW-846 Method 1110 One 250-milliliter HDPE bottle Store at <6°C (4+2°C) 7 days
Ignitability (solids) SW-846 Method 1030 One 4-ounce glass jar Store at <6°C (4+2°C) 14 days
Ignitability (liquid) SW-846 Method 1010 or 1020 One 250-milliliter HDPE bottle Store at <6°C (4+2°C) 14 days
TPH GRO TX Method 1005 One 4-ounce amber glass jar Store at <6°C (4+2°C) 14 davs
TPH DRO and ORO (filled to capacity) Store at <6°C (4+2°C) Y
SW-846 Methods 1311, 3010, 100 grams minimum (solid) or 1 liter minimum (liquid) 180 days
3 o +90
TCLP Metals 6010, and 7470 Plastic or glass container Storeat <6°C (4+2°C) (28 days for Hg)
SW-846 Methods 1311, 100 grams minimum (solid) or 2 liters minimum (liquid)
0, + 0,
TCLP SVOCs 3510, and 8270C Glass containers Storeat <6°C (4+2°C) 14 days
50 grams minimum (solid) or 120 milliliters minimum
TCLP VOCs 2?6/ O?;m Methods 1311 and (liquid) Store at <6°C (4+2°C) 14 days
Glass containers
NOTES:
"t will be necessary to verify container requirements with the laboratory at the time of scheduling.
2 Holding time is measured from the time of sample collection to the time of sample extraction and/or analysis.
3 Arsenic, barium, cadmium, chromium, lead, mercury, silver, and selenium
AES = Atomic emission spectroscopy H,SO, = Sulfuric acid (NH,4),SO, = Ammonium sulfate
ASTM = American Society for Testing and Materials HCL = Hydrochloric acid ORO = Oil range organics > Cyg
AVS = Acid volatile sulfide HDPE = High-density polyethylene PAH = Polycyclic aromatic hydrocarbon
CARB = California Air Resource Board Hg = Mercury PCB = Polychlorinated biphenyl
CLP = Contract Laboratory Program HNO; = Nitric acid SEM = Simultaneously extracted metals
DRO = Diesel range organics C;, - Cyg ICP = Inductively-coupled plasma SIM = Selective ion monitoring
ECD = Electron capture detector MMT = Methylcyclopentadienyl manganese tricarbonyl SVOC = Semivolatile organic compound
EDB = Ethylene dibromide MS = Mass spectrometry TCLP = Toxicity Characteristic Leaching Procedure
GC = Gas chromatography NaOH = Sodium hydroxide TPH = Total petroleum hydrocarbons
GRO = Gasoline range organics Cq - Cyg NH4OH = Ammonium hydroxide VOC = Volatile organic compound

Wilcox Oil Company Superfund Site
Bristow, Creek County, Oklahoma Sampling and Analysis Plan

Revision: 01
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TABLE 13. FREQUENCY OF FIELD QUALITY CONTROL SAMPLES

contacted to determine sample volume requirements.

EPA = U.S. Environmental Protection Agency
ICS = Incremental Composite Sampling

MD = Matrix duplicate

MS = Matrix spike

MSD = Matrix spike duplicate

QC = Quality control

VOC = Volatile organic compound

Field QC Sample Frequency
Trip blank 1 per cooler containing investigative aqueous VOC samples
. 1 per day, if site conditions render this sample necessary (high winds, volatiles are

Field blank . .
detected using a photoionization detector, etc.)

Filter blank 1 per 20 primary air samples

Field duplicate 1 per 10 samples

Field replicate 2 per I.CS .dCCISIOIl unit (duplicate and triplicate); only 1 decision unit anticipated during
Mobilization 1

Equipment rinsate blank 1 per non—dedlca'ted equipment seF pef day F)r 1 per 20 sa'mples; this criterion is applied
for each team using and decontaminating disposable equipment
1 per batch of the last water coming in contact with decontaminated equipment or used

Source water blank for the collection of the equipment rinsate blank; this sample will be collected only if the
water used was not provided by an analytical laboratory.

MS/MD* (inorganics) 1 per 20 samples or as directed by EPA

MS/MSD? (organics) 1 per 20 samples or as directed by EPA

Temperature blank 1 per cooler

NOTES:

* MS and MSD analyses are technically not field QC samples; however, they generally require that the field personnel collect
additional volumes of samples and are, therefore, included on this table for easy reference. The analytical laboratory will be

Wilcox Oil Company Superfund Site
Bristow, Creek County, Oklahoma

Sampling and Analysis Plan
Revision: 01



EA Engineering, Science, and Technology, Inc., PBC

TABLE 14. FIELD EQUIPMENT CALIBRATION, MAINTENANCE, TESTING AND INSPECTION

EA Project No. 14342.128
Table 14, Page 1 of 1
June 2016

eV = Electron volt(s)

DO = Dissolved oxygen

LCD = Liquid crystal display
PID = Photoionization detector

ppm = Part(s) per million

SOP = Standard operating procedure

Field Calibration Maintenance Inspection Corrective Responsible
Equipment Activity Activity Testing Activity Activity Frequency Acceptence Criteria Action Person SOP
Turbidity Meter . . .
(Hach 2100, HF Calibrate with Gelex Keep clean and place n hard Field test n Inspect fo'r external Daily, before use and when|  Within calibration o . See equipment
. . case between sampling accordance with damage (i.e., LCD . Recalibration Field personnel
Scientific, or Turbidity Standards o unstable readings occur standard(s) range manual
. activities the manual screen, etc.)
similar)
. Follow manufacturer’ Decontaminate and store in . . . .
Water Quality OToW Manuracturer s eeo ¢ and store Field test in . . Calibrate daily before use. o N . SOP 43 and
instructions. Two point [ water short term, long term . Visually inspect probes . . . Within calibration Cleaning and . .
Meter (QED, Troll, o . accordance with . Maintain and inspect daily o Field personnel equipment
calibration for pH, and storage according to the for cleanliness and wear. standard(s) range. recalibration
YSI, or Hydrolab) . the manual when used. manual
Specific Conductance | manufacturer for each sensor.
Electronic Water | Not applicable. rat . . . .
cctronic Wate Ot aPPTe ble Qp crate Field test in Inspect tape for kinks Replace battery if no
Level Meter or in accordance with the . . . . . .
. , Decontaminate between wells | accordance with | and cuts, inspect probe Daily Response response during test Field personnel SOP 10
Oil/water Interface manufacturer's . .
. . the manual for dirt, check batteries button check.
Probe instructions
Trimble® GeoXT™ . . . Field test in Inspect for external .
o Validate accuracy using | Charge battery and place in . P . . Refer to manufacturer’s | Refer to manufacturer’s . See equipment
Global Positioning accordance with damage (i.e., LCD Daily . . . . Field personnel
. nearby benchmark case at the end of each day instructions instructions manual
System Unit the manual screen, dents, etc.).
.. . Two-point calibration . . In t for external Recalibrate. If
MiniRAE Lite PID wo-potnt ca bratio Keep clean and replace Field test in spect ot exte . . . ccalibrate SOP 11 and See
using fresh air and span . ) damage (i.e., LCD Daily and when unstable | Stable reading with no necessary, change . .
(10.2 eV lamp), or moisture traps as needed. Place| accordance with . . . Field personnel equipment
.. gas (100 ppm . screen, dents, etc.). readings occur drift moisture traps and clean
similar . in case at the end of each day the manual . manual
isobutylene) Recalibrate as needed. lamp.
INOTES:

Wilcox Oil Company

Bristow, Creek County, Oklahoma

Sampling and Analysis Plan
Revision 01
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1. INTRODUCTION

EA Engineering, Science, and Technology, Inc., PBC (EA) has been authorized by the U.S.
Environmental Protection Agency (EPA), under Remedial Action Contract No. EP-W-06-004,
Task Order 0128-RICO-06GG, to conduct a Remedial Investigation (RI) at the Wilcox Oil
Company Superfund Site (site or Wilcox Oil). EA has prepared this Conceptual Site Model
(CSM) Technical Memorandum in accordance with: (1) specifications provided in the EPA
Statement of Work, dated 13 July 2015 (EPA 2015); (2) EPA responses to a Request for
Clarification, received on 28 July 2015; (3) feedback received during multiple scoping meetings
between November 2015 and March 2016; and (4) the EPA partially approved EA Work Plan,
dated 31 August 2015 (EA 2015). The project activities will be conducted under the provisions
of the Comprehensive Environmental Response, Compensation, and Liability Act.

1.1 PURPOSE

The purpose of the CSM is to establish a framework to address the principal study questions
outlined below:

e What are the possible sources for contamination?

e What are the nature and extent of contamination?

e What are the potential migration pathways for transport of these contaminants?

Principal study questions are used as a part of the Data Quality Objectives process to ensure the
goal of the study has been met with defensible products and decisions (EPA 2006).

1.2 SCOPE
The scope of the CSM includes the following:

e Reviewing existing reports

¢ Evaluating the site geology and hydrogeology, including definition of the various water-
bearing zones

e Detailing the CSM that: (1) describes the source of contamination, (2) describes the
nature and extent of contamination, (3) identifies the primary migration transport
pathways, (4) identifies likely human health and ecological exposure pathways, and (5)
identifies data gaps.

2. BACKGROUND

The Wilcox Oil site is an abandoned and demolished oil refinery and associated tank farm
located north of Bristow, Creek County, Oklahoma (Figure 2). The approximate geographic
coordinates for the site are 35°50°31” North latitude and 96°23°02” West longitude. The site
spans approximately 140 to 150 acres.

The site consists of contaminated areas, including surface water bodies, due to releases from the
former Lorraine and former Wilcox Refineries. Properties where refinery waste is present at the

Wilcox Oil Company Superfund Site Conceptual Site Model Technical Memorandum
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surface are fenced and secured to deter trespassing and potential contact with the waste. These
refineries were located in the N % of the NW %4 of S29 T16N ROE and the SW V4 of the SW Y4 of
S20 T16N ROE in Creek County, Oklahoma (Figure 3). Two refinery process facilities and
storage tank areas once operated at the two facilities. Historical investigations indicate the
presence of contamination from former activities.

A detailed title search in the Creek County Clerk office confirms that the property was used in
oil refinery operations from 1915 until November 1963. A skimming and cracking plant was
constructed in 1929. The main components of the plant consisted of a skimming plant, cracking
unit, and re-distillation battery with a vapor recovery system and treatment equipment. The
Wilcox Oil Company expanded when it acquired the Lorraine Refinery in 1937, which was
located west of the railroad. Oil refining began in 1915 at the Lorraine Refinery. Wilcox sold the
property to a private individual in 1963. Most of the equipment and storage tanks were
auctioned or salvaged for scrap metal by the new property owners. Wilcox Oil Company no
longer operates in Oklahoma. Based on information from the Oklahoma Secretary of States’
office, the company merged with Tenneco Oil Company in 1967.

A modern skimming and cracking plant was constructed in 1929. The upgraded facility had an
operating capacity of 4,000 barrels of crude oil per day. The main components of the system
consisted of a skimming plant, cracking unit, and re-distillation battery with a vapor recovery
system and continuous treating equipment. The crude oil was brought directly from the field,
eliminating storage and handling facilities, but resulting in crude oil with high sediment and
water.

Sanborn fire insurance maps can be used to understand historical property usage. The Wilcox
Oil and Gas Company and Lorraine Refining Company Sanborn Insurance Maps indicate that
the properties contained approximately 80 storage tanks of various sizes, a cooling pond, and
approximately 10 buildings housing refinery operations. The maps also indicate that crude oil,
fuel oil, gas oil, distillate, kerosene, naptha, and benzene (petroleum ether) were all stored on the

property.
2.1 SITE DESCRIPTION

The location of the releases from the two refineries is considered to be a single site composed of
a commingled release from the combined refinery operations threatening the same targets. The
release from the two refineries is comingled and/or the contamination is contiguous. The Wilcox
Oil site is composed of a release from the combined facility operations.

The site includes remnants of former oil refining operations and tank farms. The facility can be
divided into five (5) major former operational areas (Figures 3 and 4): the Wilcox and Lorraine
Process Areas, the East and North Tank Farms, and the Loading Dock Area. An active railroad
divides the two former process areas and product storage areas.

e Wilcox Process Area — The Wilcox Process Area is fenced and spans approximately 26
acres. Most of the equipment and storage tanks that remained onsite in 1963 were
auctioned and salvaged for scrap iron by private land owners; any remaining structures
are in ruins. Four aboveground storage tanks (12,500-gallon capacity each) remain
standing, in addition to a number of discarded drums and pieces of scrap iron and piping.

Wilcox Oil Company Superfund Site Conceptual Site Model Technical Memorandum
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A former Lead Additive area is present that is barren. There are multiple areas of
stressed vegetation, barren areas, and visible, black tarry waste of a hydrocarbon nature.
A building in the northern part of the former refinery has been converted to a residence,
which is currently vacant. A second residence located in the eastern portion of the
process area is also unoccupied. An intermittent creek (West Tributary) flows southward
across the eastern portion of the refinery process area through a small pond in the
southeast corner of the refinery area into Sand Creek.

e Lorraine Process Area — The Lorraine Process Area spans approximately 8 acres and
covers the southwestern portion of the site, south of West 221st Street South (formerly
Refinery Road) and west of the railroad tracks. No refinery structures remain in either
the processing area or refined product storage area. The First Assembly of God Church
(currently vacant), a playground, and a vacant residence are located in this area. A
drainage feature borders the western boundary of the Lorraine Process Area and drains
south to Sand Creek. There are multiple areas of stressed vegetation, barren soil, and
visible, black tarry waste of a hydrocarbon nature. For the purposes of the RI, a portion
of the North Tank Area has been re-designated as part of the Lorraine Process Area
(Figure 4); the triangular-shaped section is south of Refinery Road and is located within
the fenced compound that comprises the vacant First Assembly of God Church.

e FEast Tank Farm — The East Tank Farm spans approximately 80 acres and includes pits,
ponds, and a number of circular berms that surrounded former tank locations. All of the
former crude oil storage tanks have been removed; however, remnants of the former tank
locations remain and are visible. It is not known if all of the piping associated with the
tanks remains or was removed. Many of the berms surrounding the pits, ponds, and
former tanks have been breached or leveled. There are three occupied residences located
on or directly next to former tank locations in the East Tank Farm. There are multiple
areas of stressed vegetation, barren soil, and visible, black tarry waste of a hydrocarbon
nature. Hydrocarbon waste was also observed in several drainage channels that empty
into Sand Creek. The East Tributary is located along the eastern boundary of the East
Tank Farm and perennially flows south through a series of ponds to Sand Creek.
Magellan Midstream Partners, LP operates a pumping station in the north-central portion
of the East Tank Farm Area, as well as an active pipeline that transects the East Tank
Farm, Loading Dock, and North Tank Farm Areas from the southeast to the northwest.
Magellan Midstream Partners, LP has been known to pump several different petroleum
products through the active pipeline, including kerosene, gasoline, jet fuel, and diesel.

e North Tank Farm — The North Tank Farm is located north of Refinery Road and west of
the railroad tracks and spans approximately 20 acres. The North Tank Farm included
crude oil and fuel oil storage tanks associated with the Lorraine Refinery. All of the
tanks and other structures have since been removed. An occupied residence is located in
the center of the North Tank Farm. There are areas of stressed vegetation, and visible,
black tarry waste of a hydrocarbon nature.

e Loading Dock Area — The triangular-shaped Loading Dock Area spans approximately 7
acres and is located north of Refinery Road and east of the railroad tracks. The Loading
Dock Area was used for loading and unloading product by rail. There are multiple areas
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of stressed vegetation, barren areas, and visible black tarry waste of a hydrocarbon
nature.

Current access to the property is not controlled, although portions of the site are fenced. A
vacant church and seven residences (four of which are occupied) are presently located on the
facility. The seven residences are located on former crude oil storage tank or refinery operations
areas. The three occupied residences located on the East Tank Farm are known to use water
from domestic/private wells located onsite; the occupied residence in the North Tank Farm also
uses water from a private well. The site is flanked by Route 66 to the west; a residential area and
Turner Turnpike to the northwest and north; Sand Creek to the southwest; and residential,
agricultural, and wooded areas to the east and south. The topography in the vicinity of the site
slopes to the south. The drainage pattern of the property is primarily towards Sand Creek, which
borders the western and southwestern boundaries of the property. An intermittent stream, a
perennial stream, and several drainage channels transect the property east of the railroad (Wilcox
Process Area and East Tank Farm), all of which flow into Sand Creek.

2.2 SITE HISTORY AND PREVIOUS INVESTIGATIONS

Several investigations have occurred at the site starting in 1994. The historical documents are as
follows:

e Preliminary Assessment of the Wilcox Oil Company (Oklahoma Department of
Environmental Quality [ODEQ] 1994)

e Expanded Site Inspection (ESI) Report — Wilcox Oil Company (Roy F. Weston 1997)

e Site Assessment Report for Wilcox Refinery (Ecology & Environment, Inc. [E&E] 1999)

e Preliminary Assessment of the Lorraine Refinery Site (ODEQ 2008)

e Site Inspection Report — Lorraine Refinery (ODEQ 2009)

e ESI Report — Lorraine Refinery (ODEQ 2010)

e ESI Report — Wilcox Refinery (ODEQ 2011a)

e Supplemental Sampling Report for Wilcox ESI (ODEQ 2011b)

e Trip Report (Draft): November 30 through December 16, 2015, Wilcox Oil Company
Superfund Site (Lockheed Martin SERAS 2016).

The main body of the Sampling and Analysis Plan presents the most significant findings from
these investigations, as well as the more recent investigations conducted by EPA under the
Scientific, Engineering, Response and Analytical Services contract. Under this contract, EPA’s
contractor conducted additional activities, such as a geophysical survey, and performing a Rapid
Optical Scanning Tool (ROST) laser-induced fluorescence (LIF) and field-portable X-ray
fluorescence (XRF) surveys across portions of Wilcox and Lorraine Process Areas and the East
Tank Farm in 2015. Soil, surface water, and infiltrated water were collected for laboratory
analysis.
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3. SITE CHARACTERISTICS

This preliminary site characterization summary will be revised as new information develops and
details can be refined.

3.1 SURFACE FEATURES

The site slopes to the southwest and southeast with sandstone outcrops throughout. The North
Tank Farm is located in the northwestern portion of the property. It is located west of the
railroad and north of West 221% Street South/Refinery Road, and is rural land containing one
occupied residence.

The Loading Dock Area is located immediately east of the North Tank Farm and along the
railroad tracks. There is visible hydrocarbon staining of the soil in this area.

In the northeastern portion of the Lorraine Process Area sits the Bristow First Assembly of God
Church. A playground is located just south of the building and one residence is located to the
west. All buildings are presently unoccupied.

In the Wilcox Process Area, several refined product storage tanks, refinery-related debris,
dilapidated buildings and structures remain on the property. There are two residences in this
portion of the site, which are currently not occupied. The West Tributary is an intermittent
stream that runs north to south in the eastern portion of the area.

Three occupied residences are located in the East Tank Farm area, as well as five ponds and the
East Tributary (a perennial stream), which runs north to south on the east side of the area. An
active railroad divides the former Wilcox and Lorraine Process Areas. Throughout the site, there
are multiple areas of stressed vegetation, barren areas, and visible black tarry waste.

3.2 DEMOGRAPHICS

According to the U.S. Census Bureau, the population of Bristow, Oklahoma, was approximately
4,250 in 2014. There were 1,722 households with an average size of 2.40 persons per household.
The population was 75.7 percent white, 9.2 percent black, 10.2 percent American Indian and
Alaskan Native, and 4.9 percent being of two are more races. The median household income in
2014 was estimated to be $29,710. The U.S. Census Bureau also estimated that 26.7 percent of
the population has an income below the poverty level (U.S. Census Bureau 2010).

3.3 METEOROLOGY AND CLIMATE

In nearby Tulsa, Oklahoma, the average mean temperature is 60.7 degrees Fahrenheit (F). The
coldest month on average is January, with an average mean temperature of 37.7 degrees. The
warmest month on average is July, with an average mean temperature of 82.9 degrees F
(National Weather Service 2016).

The average precipitation in Tulsa, Oklahoma, is 40.97 inches per year, and average annual
snowfall is 9.6 inches. The month with the most precipitation on average is May with 5.91
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inches (National Weather Service 2016). Severe local storms, including tornadoes, strike in or
near the area occasionally.

The climate of the site is classified as humid subtropical, based on the K&ppen-Geiger climate
classification system (Kottek et al. 2000).

3.4 LAND USE

Land in Creek County is primarily agriculture land: 54.9 percent of the county is pasture, 20.5
percent is cropland, 20.7 percent is woodland, and 3.9 percent is considered other use (U.S.
Department of Agriculture [USDA] 2012a). Agricultural land in Creek County is primarily used
for grain production and forage crop, with a small percentage of the county’s agriculture land
being used for food crops (USDA 2012b). Agriculture, livestock production, and the oil
industries comprise most of the economic activity in Creek County (USDA 1959).

3.5 SOIL

According to the Creek County Soil Survey, the specific soil series on the site are Stephenville
and Darnell fine sandy loam with a 4-7 percent slope, oil waste land, and Verdigris silt loam
(ODEQ 2008).

The Stephenville and Darnell fine sandy loam, sloping, is a shallow upland soil that developed
over reddish-yellow to red sandstone or interbedded sandstone and sandy shale. The parent
materials were slightly acidic to neutral. The Stephenville Darnell fine sandy loams, sloping, are
droughty and low in natural productivity. This soil is highly susceptible to erosion. About 60
percent of the acreage consists of Stephenville soil and 40 percent of Darnell soil. The
Stephenville soil depth ranges from 20-40 inches. The first 4 inches of the Stephenville soil is a
grayish-brown fine sandy loam with a weak granular structure and slight acidity. From 4 to 12
inches, the soil is a pale-brown light fine sandy loam that is very friable when moist and loose
when dry and maintains a slight acidity. From 12-28 inches, the soil is a yellowish-red sandy
clay loam with massive structure. At this point the soil is crumbly and friable when moist and
slightly sticky when wet. The soil is porous and permeable, and maintains a medium acidity.
From 28-35 inches, the soil is a yellow-red sandy clay loam that is friable, permeable, and
contains small, soft fragments of slightly weathered sandstone with medium to slight acidity.
The bedrock typically begins at 35 inches and is a yellowish-red sandstone that is slightly acidic
to neutral. The depth of the Darnell soil ranges from 5-20 inches. The Darnell soil is a pale-
brown, light, fine sandy loam that is structureless and slightly acidic to a depth of about 10
inches. From 10-16 inches, the Darnell soil is a medium acidic, reddish-yellow fine sandy loam
with a lower part that is slightly heavier and contains small fragments of partly weathered
sandstone. Past 16 inches, the soil is a neutral, reddish-yellow bedrock (ODEQ 2008).

Oil-waste land is listed as having contamination by oil and saltwater waste from oil wells. This
land is typically gullied and eroded and bare of vegetation (ODEQ 2008).

The Verdigris silt loam is mapped on flood plains of streams. The parent material consisted of
slightly acid to weakly alkaline alluvial sediments washed from dark soil of the prairies. Runoff
is slow and internal drainage is moderate. The soil is flooded one to three times per year. The
surface layer of soil runs about 16 inches deep, and is a dark grayish-brown silt loam that is
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friable when moist and hard when dry, and maintains a slight acidity. From 16-36 inches, the
soil is a dark grayish-brown clay loam that is crumbly and friable when moist and hard when dry.
At this level, the soil is porous and permeable and maintains a slight acidity to neutral pH. From
36 inches on, the soil is a dark grayish-brown clay loam that is friable, permeable, and weakly
alkaline (ODEQ 2008).

3.6 GEOLOGY

The site sits on the Pennsylvanian-aged Barnsdall Formation, which is composed of fine-grained
sandstone overlain by shale. Thickness ranges from 80 to 200 ft (ODEQ 2008), but is
approximately 200 feet thick at the site. Sandstone outcrops of the Barnsdall Formation are
common throughout the site. At approximately 0.25 mile to the southeast of the former refinery,
the underlying Pennsylvanian-aged Wann Formation and underlying Iola Limestone are exposed.
The Wann Formation varies in thickness from 40 to 180 feet and is comprised of shale and fine-
to medium-grained sandstone. The Iola Limestone ranges in thickness from 15 to 20 feet and
consists of a calcareous fine-grained sandstone and limestone with some shale. Approximately
0.25 mile to the southeast of the former refinery, Sand Creek is associated with Quaternary-aged
alluvial deposits consisting of sand, silt, clay, and lenticular beds of gravel. Thickness in these
deposits ranges from 5 to 50 feet (25 feet average). Because Sand Creek borders the site to the
south, localized alluvium may be present (ODEQ 2009).

3.7 SURFACE WATER

The drainage pattern of the property is primarily towards Sand Creek that follows the western
and southwestern boundaries of the property. Sand Creek meanders approximately 3.5 miles
east from the site until it merges with Little Deep Fork Creek, which is a fishery (EPA 2013).
East Tributary and West Tributary are intermittent streams that cross the property and flow into
Sand Creek. There are several additional drainage channels as well.

3.8 GROUND WATER

Sandstone outcrops of the Barnsdall Formation are common throughout the site, and potentially
receive ground water recharge from downward infiltration of direct precipitation at the surface,
as well as infiltration from shallow, perched ground water zones. The Barnsdall Formation is a
bedrock aquifer but is not considered to be a Principal Ground Water Resource by the Oklahoma
State Department of Health (ODEH 1994). However, the site is located on the border between
the recharge and potential recharge area of the Vamoosa-Ada aquifer, an important central
Oklahoma regional drinking water aquifer, located west of the site (E&E 1999).

The upper part of the Barnsdall Formation and the Sand Creek alluvial aquifer are unconfined,
with a shallow water table. The site is in a potential recharge area and thus is susceptible to
ground water contamination from petroleum waste or contaminated soil. Depths to seasonal
perched water zones are less than 10 feet and the shallowest regional water-bearing formation is
reportedly less than 25 feet below ground surface (ODEQ 1994). However, the first saturated
sandstone was encountered at a depth of 45 to 60 feet during drilling at a nearby former domestic
water well (E&E 1999). In summary, the possible ground water contamination mechanisms
occurring at the site are (1) recharge to the shallow part of the Barnsdall Formation on site, (2)
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low potential recharge to the Vamoosa-Ada aquifer west of the site, and (3) discharge of perched
ground water to the alluvial aquifer along Sand Creek to the south (E&E 1999).

3.9 ECOLOGICAL SETTING

The site is approximately 125 acres and consists of 75 percent open, grassy areas with the
remaining 25 percent of the site being covered with various tree species. There are several
barren areas that may be indicative of plant stress due to contamination. In Creek County, the
principal tree species are blackjack oak, post oak, and hickory, which are often found on upland
areas consisting of sandy soil. Tree species often found in bottomland areas or along stream
channels include elm, hackberry, pecan, and cottonwood (USDA 1959).

During the site visit in December 2015, the only wildlife observed were birds. However,
portions of the site likely offer suitable habitat for deer, small mammals, and birds. In addition
to Sand Creek and Little Deep Fork Creek, the following water features have been identified
onsite: the East and West Tributaries (intermittent), intermittent drainage pathways, wetlands,
and small ponds; a single fish was the only aquatic wildlife observed in Sand Creek during the
December 2015 site visit.

Central Oklahoma is located within the Central Lowland physiographic province, which is an
area of rolling plains and low hills extending across the central portion of the United States from
north-central Texas to Kansas. Creek County is also within the Osage plains of the Central
Lowlands physiographic province. This part of the Central Lowlands is an area of well
dissected-sandstone hills covered primarily with prairie grasses and select areas with remnants of
Cross Timber and scrubby forests (USDA 1959).

3.10 THREATENED AND ENDANGERED SPECIES

According to the U.S. Fish and Wildlife Service (USFWS) Environmental Conservation Online
System, or ECOS (USFWS 2016a), there are two threatened bird species, one endangered bird
species, one bird species in recovery status, and one threatened invertebrate species that are
known or believed to occur in Creek County. The table below is a full list of species that are
currently state or federally listed as endangered or threatened, and rare and vulnerable in Creek
County, Oklahoma (Oklahoma Department of Wildlife Conservation [ODWC] 2016; USFWS
2016; Oklahoma Natural Heritage Inventory [ONHI] 2016). The listed species above may occur
within Creek County; however, there have been no known documentation of the species or their
habitat identified at the site (Weston 1997). During development of this section, the Oklahoma
National Heritage Inventory was contacted for review of the project area information.
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Species | Scientific Name | Federal Status | State Status
Vertebrate Species
Least tern Sterna antillarum Endangered Endangered
Piping plover Charadrius melodus Threatened Threatened
Red knot Calidris canutus rufa Threatened Threatened
Arkansas River Shiner* Notropis girardi Threatened Threatened
American peregrine falcon | Falco peregrinus anatum Recovery Recovery
Invertebrate Species
American burying beetle ‘ Nicrophorus americanus | Endangered Endangered
Plant Species
Hammock Sedge Carex fissa Rare and Rare and
Vulnerable Vulnerable
Note: * - Per Oklahoma Natural Heritage Inventory employee the Arkansas River Shiner has been sighted in Creek County
(T. Faggin, Personal communication. 15 March 2016).

Identifiable elements of concern are listed in the reports discussed in this section. Information
provided in the Preliminary Assessment of the Wilcox Oil Company report (ODEQ 1994) and the
Expanded Site Inspection Report — Wilcox Oil Company (Weston 1997) indicate that small
wetland frontages occurred along surface water pathways downstream from the site. Onsite, two
types of wetland communities were identified using the USFWS National Wetlands Inventory
online mapper. A scalene triangular-shaped, palustrine forested, broad-leaved deciduous,
temporarily-flooded wetland community was identified along southwestern perimeter of the site
where the Lorraine and Wilcox Process Areas border Sand Creek, and up to six palustrine,
unconsolidated bottom, permanently flooded, diked impoundment type wetland communities
were identified at various locations throughout the East Tank Farm area (EPA 2013; USFWS
2016b). The two creek systems that drain the site, Sand Creek and Deep Fork Creek, were
identified as elements of concern in the Expanded Site Inspection Report — Wilcox Oil Company
(Weston 1997) and are discussed in this section. Sand Creek is considered a “habitat limited
aquatic community” that is fish and wildlife propagation beneficial and recreational beneficial,
and Little Deep Fork Creek is considered a “warm water aquatic community” that is fish and
wildlife propagation beneficial and recreational beneficial (Weston 1997; EPA 2013).

4. NATURE AND EXTENT OF CONTAMINATION

The following subsections regarding nature and extent of contamination include: (1) comparison
criteria, (2) identification of chemicals of potential concern (COPCs), (3) discussion of potential
source materials, and (4) evaluation of nature and extent of contaminants based on existing data.

41 COMPARISON CRITERIA

To provide a basis for evaluating existing and future chemical concentration data, human health
and ecological risk levels are identified as protective comparison values for chemical
concentrations in soil, sediment, surface water, and ground water. These criteria are discussed in
Section 1.3.4.1 of the Sampling and Analysis Plan.
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4.2 CHEMICALS OF POTENTIAL CONCERN

The list of COPCs at the site will be initially applied conservatively to all media across the
investigation due to the numerous data gaps discussed. The set of COPCs cannot be refined
until source characterization has been completed, although more details on COPCs are
presented in Section 1.1.5 of the Sampling and Analysis Plan. The current COPCs at the site
are as follows:

Volatile organic compounds (VOCs)

Ethylene dibromide (EDB)

Polycyclic aromatic hydrocarbons (PAHs)
Semivolatile organic compounds (SVOCs)
Target Analyte List metals (including mercury)
Cyanide.

In addition, for completeness, a select number of shallow surface soil samples (0.0-0.5 ft bgs)
from the process areas will undergo the following analyses:

e Hexavalent chromium

e Polychlorinated biphenyls (PCBs)
e Pesticides

e Dioxins/furans

e Naturally-occurring radioactive materials (NORM) and technologically-enhanced
naturally-occurring radioactive materials (TENORM) (if necessary, based on survey
results).

43 SOURCE

Source material is a media that includes or contains hazardous substances, pollutants, or
contaminants that act as a reservoir for migration to other media or for direct exposure

(EPA 1991). The EPA identifies source material as either a principal threat waste or a low-level
threat waste, as described below.

e Principal Threat Wastes — Source materials that are considered highly toxic or highly
mobile and that generally cannot be reliably contained or would present a significant risk
to human health or the environment if exposure were to occur.

e Low-level Threat Wastes — Source materials that exhibit low toxicity and low mobility
and can be reliably contained or would present only a low risk to human health or the
environment if exposure were to occur.

Potential sources have not been adequately characterized to define their status as principal or
low-level threat wastes. Waste status at the site will be determined after further investigation.
Information on the sources of contamination is discussed in Section 1.1.5 of the Sampling and
Analysis Plan.
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44 EXTENT OF CONTAMINATION

Because of limitations on the usability of historical data, nature and extent of contamination are
currently undefined. A complete review of historical data is provided in the Sampling and
Analysis Plan. Data gaps are addressed in Section 6 of this document.

5. CONTAMINANT FATE AND TRANSPORT

The nature and extent of contamination is combined with source identification and physical
characteristic information to evaluate migration pathways. The following migration pathways
may be present. Further site evaluation will be necessary to definitively conclude which are
present.

5.1 SURFACE WATER TRANSPORT

Contaminant transport of particulates and dissolved phase contaminants via surface water
transport may occur in Sand Creek, East Tributary, and West Tributary. Surface water transport
may also occur periodically in drainages leading from the site into these water bodies.

5.2 LEACHING TO GROUND WATER

As water percolates through vadose zone soil to the underlying ground water, it can carry
dissolved phase constituents. Additionally, source material in contact with ground water can
leach directly to ground water.

5.3 GROUND WATER TRANSPORT

As ground water migrates laterally through the saturated zone, it can carry dissolved phase
constituents.

5.4 GROUND WATER TO SURFACE WATER

Ground water may emanate as surface water at various points (e.g., gaining streams) around the
site. This has yet to be confirmed for Sand Creek at the site.

5.5 AIRPARTICULATE MIGRATION

Generally, soil is not considered mobile because ground cover or vegetation often precludes
migration. Nonetheless, it may be possible for high wind events to carry fine-grained surface
materials and particulates from source areas, particularly from barren areas of the site.

5.6 SOIL VAPOR TO AIR

VOC:s in soil can migrate from the soil to ambient air, where they can then be transported in the
atmosphere. More significantly, vapor intrusion into residences and the vacant church may pose
a human health risk.
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5.7 GROUND WATER TO AIR

VOCs can volatilize from ground water to ambient air.
6. DATA GAPS

Data from previous investigations were not sufficient to define nature and extent of
contamination for the following reasons:

e Samples for all media were not analyzed for the full set of potential COPCs at the site;
the specific analytical suites are specified under the medium-specific discussion in the
body of the SAP.

e Detection limits for a number of historical analyses are too high in some cases to allow
evaluation of data with respect to current risk-based screening levels; newer analytical
methods are able to quantify to significantly lower concentrations.

e For metals (and potentially NORM/TENORM), detections are anticipated in all media
sampled. Analytical results for metals indicate contamination likely occurred; however,
no rigorous background or upstream concentrations have been derived, and for this
reason, a quantitative evaluation of background metals and NORM/TENORM is
necessary.

e XRF survey was performed in situ and no soil samples were sent to the analytical
laboratory for confirmation; thus, these data are qualitative, and cannot be used in a risk
assessment.

In order to support the development of the RI, additional ground water, surface and subsurface
soil, sediment, surface water, and air data will be collected as documented in the Sampling and
Analysis Plan. This additional data will help (1) delineate the source areas, (2) delineate the
lateral and vertical extent of contamination, and (3) define the nature of the contamination.

7. HUMAN HEALTH CONCEPTUAL EXPOSURE PATHWAY ANALYSIS

This section presents the preliminary human health CSM and summarizes information on sources
of site chemicals, affected environmental media, chemical release and transport mechanisms,
potentially exposed receptors, and potentially complete exposure pathways for each receptor.
Figure 3 presents the preliminary human health CSM.

7.1 SOURCES OF SITE CHEMICALS

Section 4 summarizes the nature and extent of contamination. As shown in Figure 3, sources for
chemical exposure may include surface soil, subsurface soil, sediment, surface water, ground
water, and air. Residual soil source areas are a result of historic site activities and have been
tentatively identified in the Lorraine Process Area, North Tank Farm, Loading Dock Area,
Wilcox Process Area, and East Tank Farm. Sampling activities will be completed as part of the
RI to further define residual source areas and fill existing data gaps.
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7.2 AFFECTED ENVIRONMENTAL MEDIA

Residual soil source areas have resulted in chemical releases to soil (e.g., vadose zone),
sediment, surface water, ground water, and air.

7.3 CHEMICAL RELEASES AND TRANSPORT MECHANISMS

Figure 3 summarizes the chemical release and transport mechanisms for the detected chemicals.
Release and transport mechanisms include migration to ground water, migration to subsurface
soil, runoff/erosion, volatilization, sedimentation, resuspension, and uptake by plants.

7.4 POTENTIALLY EXPOSED RECEPTORS

Construction or maintenance activities may occur that would require excavation, construction, or
regrading; therefore, a construction worker scenario was considered. Current access to the
property is not controlled, although portions of the site are fenced. The trespasser and occasional
recreational user scenarios were included in the event that a receptor intrudes onto an impacted
portion of the property. Finally, both the residential and commercial/industrial scenarios will be
evaluated. The residential scenario is considered because there are six residences currently
located on the site and the potential for future residents exists. The commercial/industrial
scenario is considered to reflect the possibility that other less restrictive land uses may be
designated for those areas of the site that were formerly heavily industrialized (e.g., process
areas).

7.5 POTENTIALLY COMPLETE EXPOSURE PATHWAYS
According to EPA guidance (1989), a complete exposure pathway consists of four elements:

e A source and mechanism of chemical release
e A retention or transport medium (or media in cases involving transfer of chemicals)

e A point of potential human contact with the contaminated medium (referred to as the
“exposure point™)

e An exposure route (such as ingestion) at the exposure point.

If any of these elements are missing, then the exposure pathway is considered incomplete. For
example, if receptor contact with the source or transport medium does not occur, then the
exposure pathway is considered incomplete and is not quantitatively evaluated. Similarly, if
human contact with an exposure medium is not possible, the exposure pathway is considered
incomplete and is not evaluated.

The preliminary CSM (Figure 3) summarizes information on sources of COPCs, affected
environmental media, COPC release and transport mechanisms, potentially exposed receptors,
and potential exposure pathways for each receptor. Potentially complete exposure pathways are
designated by a solid circle in the preliminary CSM. Incomplete exposure pathways are
designated by a hollow circle. Because some of these pathways are based on hypothetical-future
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exposure, they are considered potentially complete, but may not actually be complete for all
receptors in the future.

Exposure routes for each receptor associated with the potentially complete exposure pathways
are described in the following sections for the following potential receptors:

Construction Worker
Trespasser

Residential (current and future)
Commercial/Industrial.

Construction Worker Exposure

The following exposure pathways for surface and subsurface soil are potentially complete for the
construction worker scenario:

e Incidental ingestion of soil
e Dermal contact with soil
e Inhalation of chemicals adsorbed to windblown soil in outdoor air (i.e., fugitive dust).

The following exposure pathways for ground water are potentially complete for the construction
worker scenario:

e Dermal contact with ground water and subsequent incidental ingestion
e Inhalation of chemicals volatilized from ground water into a trench.

Trespasser Exposure

The following exposure pathways for surface soil are potentially complete for the trespasser
scenario:

e Incidental ingestion of soil
e Dermal contact with soil
e Inhalation of chemicals adsorbed to windblown soil released to outdoor air.

The following exposure pathways for surface water and sediment are potentially complete for the
trespasser scenario:

¢ Incidental ingestion of surface water
e Dermal contact with sediment and surface water.

Ingestion of wild foods is an additional exposure pathway for trespassers that is potentially
complete through exposure to contaminated biota. However, this exposure pathway is not
anticipated to result in significant exposure to contamination for the trespasser scenario.
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Residential Exposure

The following exposure pathways for surface and subsurface soil are potentially complete for the
residential scenario:

Incidental ingestion of soil

Dermal contact with soil

Inhalation of chemicals adsorbed to windblown soil released to outdoor air
Inhalation of indoor air vapors from soil vapor intrusion.

The following exposure pathways for surface water and sediment are potentially complete for the
residential scenario:

¢ Incidental ingestion of surface water
e Dermal contact with sediment and surface water.

The following exposure pathways for ground water are potentially complete for the residential
scenario:

Ingestion of ground water

Dermal contact with ground water

Inhalation of chemicals volatilized from ground water during domestic use
Inhalation of indoor air vapors from ground water vapor intrusion.

Ingestion of wild foods is an additional exposure pathway for the residential scenario that is
potentially complete through exposure to contaminated biota.

Commercial/Industrial Exposure

The following exposure pathways for surface soil are potentially complete for the
commercial/industrial scenario:

e Incidental ingestion of soil

e Dermal contact with soil

¢ Inhalation of chemicals adsorbed to windblown soil in outdoor air (i.e., fugitive dust)
e Inhalation of indoor air vapors from soil vapor intrusion.

The following exposure pathways for ground water are potentially complete for the
commercial/industrial scenario:

e Ingestion of ground water
e Dermal contact with ground water
¢ Inhalation of chemicals volatilized from ground water during domestic use
¢ Inhalation of indoor air vapors from ground water vapor intrusion.
Wilcox Oil Company Superfund Site Conceptual Site Model Technical Memorandum
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8. ECOLOGICAL CONCEPTUAL EXPOSURE PATHWAY ANALYSIS

Figure 4 presents the ecological CSM, including potential exposure pathways evaluated for
ecological receptors. These were divided into exposures for aquatic and terrestrial habitats. The
CSM illustrates both potential and quantifiable pathways through which receptors may be
exposed to COPCs. EPA’s Ecological Risk Assessment Guidance for Superfund: Process for
Designing and Conducting Ecological Risk Assessments (EPA 1997) provides guidance for
designing and conducting technically defensible ecological risk assessments for the Superfund
program.

8.1 IDENTIFICATION OF EXPOSURE PATHWAYS

Exposure routes link chemicals in exposure media to ecological receptors. The following
sections describe the major exposure routes. Ecological receptors potentially present at the site
include plants, terrestrial invertebrates, wildlife (birds, mammals, etc.), and aquatic and benthic
organisms. The following sections identify the major routes of exposure and their applicability
to each of these receptor groups.

8.1.1 Direct Contact/Dermal Contact

Plants, invertebrates, aquatic and benthic organisms, and wildlife may all be exposed to
environmental media through direct contact. Plants may absorb chemicals from surface soil via
their roots. They may also absorb chemicals from air or airborne particles through their leaves.
Absorption through the roots is expected to be the most significant pathway. Absorption of
chemicals from air or airborne particles is expected to be an insignificant pathway (EPA 2005;
U.S. Army Center for Health Promotion and Preventive Medicine [CHPPM] 2004); although this
pathway may be re-evaluated if new data indicate that significant airborne contamination is
present. It is also possible that deep rooting plants come into direct contact with ground water;
however, the ground water onsite is likely too deep for this to be a complete pathway. Plants are
known to uptake metals and some organics; however, uptake of hydrophobic and/or large
molecular weight compounds by plants is limited. Based on this information, direct exposure to
surface soil is considered a complete and significant pathway for plants (Figure 4).

Aquatic and benthic organisms may be exposed to chemicals in sediment and surface water
through direct contact. Chemicals may be absorbed from water or sediment through the skin and
gills. This exposure pathway is considered to be complete and significant for both media
(Figure 4).

For soil invertebrates, direct contact with soil is identified as a significant exposure pathway as
these organisms live in constant contact with the soil. The invertebrates may also be exposed to
chemicals in air through direct contact; however, this exposure is not significant in relation to
exposure from soil and is not quantifiable. Chemicals may be absorbed from soil through the
skin. Therefore, for soil invertebrates, this exposure pathway is considered to be complete and
significant for soil (Figure 4).

Wildlife may be exposed to chemicals in air, soil, sediment, or water via direct contact during
foraging or burrowing. However, absorption and uptake through this contact is likely to be
insignificant, as shown by example calculations in EPA guidance (EPA 2005). Most wildlife are
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equipped with protective outer coverings such as fur, feathers, or scales that prevent or limit the
dermal absorption of chemicals from environmental media (CHPPM 2004). Amphibians and
reptiles may not be as well protected from dermal exposure. EPA guidance identifies that, in
most cases, dermal exposures are likely to be less significant than exposures through ingestion
and their evaluation involves considerable uncertainty (EPA 2005). The guidance provides
example calculations for an example species showing that less than 0.2 percent of the total
chemical dose to wildlife is likely to come from dermal contact. This exposure route is
considered complete for reptiles, amphibians, and other wildlife receptors, but is considered
insignificant (Figure 4).

8.1.2 Inhalation

Inhalation is a potentially complete pathway for both terrestrial invertebrates and wildlife. These
animals may inhale chemicals which have volatilized or which are adsorbed to airborne
particulates. Currently, it is unclear whether volatile compounds are present at the site in high
enough concentrations to cause significant exposures, additional data collected during the
remedial investigation will assist in this determination. Similarly, it is unclear whether
suspension of airborne particulates occurs with sufficient duration or frequency to result in
significant inhalation exposures. EPA guidance indicates that, in general, inhalation pathways
are likely to be insignificant compared to ingestion pathways (EPA 2005). This guidance states
that most chemicals inhaled with dust are trapped in mucus membranes and ingested; therefore,
their impact is captured through analysis of incidentally ingested soil. It also provides example
calculations showing that less than 0.1 percent of the total risk to wildlife is likely to come from
inhalation. Finally, a large number of assumptions are required for quantification of inhalation
exposures, leading to significant uncertainties. Based on this information, inhalation exposures
are considered to be a complete, but a non-quantifiable, exposure pathway for the site (Figure 4).

8.1.3 Ingestion

The most significant exposure route for wildlife is ingestion of chemicals in contaminated media
(EPA 2005). Wildlife may ingest chemicals in environmental media by drinking surface water
or by incidentally ingesting soil and sediment while grooming or foraging. As discussed above,
chemicals may bioaccumulate in the tissue of plants and animals. Therefore, wildlife may also
ingest chemicals in plants and animals that they consume as food. Herbivores may be exposed to
chemicals that have bioaccumulated in plant tissue. Carnivores may be exposed to chemicals
that have bioaccumulated in prey. Omnivores may be exposed to chemicals in both plant and
animal food items. Although no wildlife other than birds and insects were observed during
recent reconnaissance, the site would be expected to support a range of wildlife that spans
several trophic levels and feeding guilds. This includes both primary and secondary consumers,
and species which consume plants, invertebrates, small birds and mammals, and fish or aquatic
organisms. Ingestion of chemicals in soil, sediment, surface water, and food are considered
complete and potentially significant exposure pathways (Figure 4).

8.1.4 Exposure to Subsurface Soil and Ground Water
For aquatic and terrestrial receptors, exposure to ground water and subsurface soil are considered

incomplete pathways. Aquatic receptors are expected to receive most of their exposure in the top
1 foot of sediments and terrestrial receptors in the top 1 foot of the surface soil. However,
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subsurface soil and ground water contamination may contaminate surface media, which
ecological receptors will be exposed to, via exfiltration and seeps. The subsurface soil and
ground water are considered potential sources but not exposure media.

8.1.5 Media of Concern

The expected media of concern include surface soil and sediment in areas covered by trees and
grasses; sediment and surface water in ponds; the East and West intermittent tributaries;
intermittent drainages; and sediment and surface water in Sand and Deep Fork Creeks.
Complete, significant exposure pathways for receptors are expected to be limited to exposure to
surface soil, sediment, surface water, and terrestrial and aquatic food chains.

8.2 ASSESSMENT ENDPOINTS

EPA guidance stresses the importance of ecologically significant endpoints. As EPA indicates,
“Assessment endpoints are explicit expressions of the actual environmental value that are to be
protected, operationally defined by an ecological entity and its attributes” (EPA 1998; U.S. Army
Biological Technical Assistance Group [BTAG] 2002). The selection of assessment endpoints is
based on the fundamental knowledge of local ecology. Assessment endpoints typically relate to
an effect on a population or community. Survival of a specific species of insect is an example of
a population level assessment endpoint. Community level assessment endpoints could include
survival of benthic invertebrates or maintenance of multiple populations of birds.

Based on the CSM, ecological receptors may be exposed to COPCs from food, surface water,
soil, and sediment. Based on the identified ecological receptors, habitats, and the above
observations, the following ecological assessment endpoints are defined:

1. Protection of terrestrial plant survival, growth, and reproduction from adverse effects of
COPCs in soil.

2. Protection of wetland and aquatic plants survival, growth, and reproduction from
adverse effects of COPCs in sediment and surface water.

3. Protection of soil invertebrates exposed to COPCs in soil from adverse effects on
survival, growth, and reproduction.

4. Protection of aquatic and benthic communities (e.g., fish and crustaceans) exposed to
COPCs in sediment, surface water, and food from adverse effects on survival, growth,
and reproduction.

5. Protection of herbivorous mammals to ensure that ingestion of COPCs in soil, sediment,
and food do not have adverse effects on survival, growth, and reproduction.

6. Protection of herbivorous birds to ensure that ingestion of COPCs in soil, sediment, and
food do not have adverse effects on survival, growth, and reproduction.

7. Protection of insectivorous mammals to ensure that ingestion of COPCs in soil and food
do not have adverse effects on survival, growth, and reproduction.

8. Protection of insectivorous birds to ensure that ingestion of COPCs in soil and food do
not have adverse effects on survival, growth, and reproduction.
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9. Protection of piscivorous mammals to ensure that ingestion of COPCs in sediment and
food do not have adverse effects on survival, growth, and reproduction.

10. Protection of piscivorous birds to ensure that ingestion of COPCs in sediment and food
do not have adverse effects on survival, growth, and reproduction.

11. Protection of predatory mammals to ensure that ingestion of COPCs in soil and food do
not have adverse effects on survival, growth, and reproduction.

12. Protection of predatory birds to ensure that ingestion of COPCs in soil and food do not
have adverse effects on survival, growth, and reproduction.

13. Protection of reptiles and amphibians to ensure that ingestion of COPCs through
contact with soil, sediment, and food does not have adverse effects on survival, growth,
and reproduction.

EPA guidance (EPA 1999) specifies that the goal is to protect the above receptor groups from
population impacts. The use of individuals to assess impacts is a highly conservative estimator
of potential impacts on populations. This is a source of uncertainty that may lead to the
overestimation of risks.

8.3 SELECTION OF REPRESENTATIVE RECEPTORS

Specific receptor groups and representative receptor species are selected to represent each of the
ecological resource categories identified above. Selection of representative receptor species is
based primarily on several factors: (1) the likelihood of a species to use the site, (2) the potential
for exposure to site-related contaminants based on the feeding habits and life history of the
organisms/guild represented by the receptor species, (3) the availability of life history and
exposure information for the selected receptor species, and (4) the availability of toxicity
information for the representative receptor species. The rationale for use of representative
receptor species is summarized below. In cases where available toxicity data are of a general
nature, communities or trophic levels were selected for evaluation as a whole. Although
currently it does not appear to be the case, if it is determined that a protected species exists at the
site, a suitable surrogate species will be identified and used as a representative receptor
throughout the risk evaluation. When evaluating risk to a protected species via a surrogate, it is
important that the individual be protected. The representative receptor groups are summarized
below.

8.3.1 Aquatic Species
Wetland and Aquatic Plants

These receptors are exposed to chemical contaminants by direct contact with sediments and
surface waters; these are the only complete exposure pathways identified (Figure 4). The roots
of wetland and aquatic plants are in continuous contact with bottom sediments and active uptake
of contaminants by roots can occur. Stems and other immersed tissues could uptake
contaminants from surface water through stomata. There are limited benchmarks available for
surface water exposure to plants (Suter and Tsao 1996; Efroymson et al. 1997). Wetland and
aquatic plants can be assumed to be protected in the event that no phytotoxicity data are available
if it can be shown that surface water concentrations meet water quality benchmarks. No other
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exposure pathways are complete, because root systems are not deep enough to penetrate to
subsurface layers or ground water. Transfer of particulates from air to the surface of the plant is
expected but this is not likely to be a route of exposure because of the relatively impermeable
nature of plant cell walls.

Based on the general nature of available plant toxicity data, no specific plant species are selected
for evaluation. Instead, the assessments evaluate the potential for adverse effects to wetland and
aquatic plant communities.

Aquatic and Benthic Organisms

These receptors are exposed to chemical contaminants by direct contact with and ingestion of
sediment and surface water, as well as consumption of fish and benthos (Figure 4). Exposure to
ground water and subsurface soil are incomplete pathways, because these organisms live in the
bottom sediments or within surface waters. Because of the aquatic nature of these receptors,
exposure to airborne particulates is also an incomplete pathway.

The toxicity data being used in the risk assessment are designed to evaluate the potential for
adverse effects to aquatic and benthic organisms. Therefore, individual species are not selected
for evaluation, and the assessments evaluate the potential for adverse effects to the overall
aquatic and benthic populations.

Herbivorous Wildlife

Herbivorous birds and mammals are exposed to chemical contaminants from surface water,
sediment, and vegetative matter, chiefly during foraging. These receptors are exposed to
contaminants via direct contact with and ingestion of surface water and sediment and the
ingestion of food (plant tissue). All of these represent complete pathways, but only the
incidental ingestion of sediment and the consumption of food will be considered significant
(Figure 4).

The muskrat (Ondatra zibethicus) is selected as the mammalian receptor species for evaluating
potential adverse effects to mammals from the ingestion of plants. The muskrat diet includes
significant amounts of plant food items (EPA 1993). Therefore, the muskrat is selected as a
representative receptor species for the evaluation of potential adverse effects to mammals from
feeding at the site.

The Canada goose (Branta canadensis) is selected as the representative receptor species to
evaluate the potential for adverse effects to herbivorous birds from the ingestion of chemicals in
plant material. It is more conservative to include an avian receptor since according to Sample et
al (1996), birds can be more sensitive to certain contaminants. The Canada goose is selected as a
representative receptor species because its diet is mostly comprised of plant material (EPA 1993)
and this species can be an important part of the diet of predatory mammals.

Piscivorous Wildlife

Piscivorous birds and mammals are exposed to chemical contaminants chiefly during foraging
and feeding. These receptors are exposed to contaminants via direct contact with surface water
and sediment as well as the ingestion of food (fish and benthos), surface water, and sediment.
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All of these represent complete pathways, but only the incidental ingestion of sediment and the
consumption of food will be considered significant (Figure 4). To identify potentially impacted
piscivorous species groups, the feeding guilds of the mammals, invertebrates, and birds known to
occur in the study area were reviewed. Those identified as having the greatest potential to be
adversely affected are selected for detailed evaluation.

The North American river otter (Lutra canadensis) was selected as the mammal species for
evaluating potential adverse effects to mammals from the ingestion of fish and benthic and
aquatic invertebrates at the Site. Since a large proportion of their diet is comprised of fish, the
river otter was selected as the representative piscivorous mammal.

The great blue heron (Ardea herodias) is selected as the avian receptor species for evaluating
potential adverse effects to birds from the ingestion of fish, amphibians, and crayfish from the
area. The great blue heron is selected for evaluation, because a large proportion of the diet is
comprised of fish (including game fish) and larger aquatic invertebrates, and the heron may
forage in the areas bordering these sites. In some areas, game fish (such as large-mouth bass)
can comprise one-quarter of a heron’s diet (Cottam and Uhler 1945).

8.3.2 Terrestrial Species

Terrestrial Plants

Complete exposure pathways have been identified for plants, which may be exposed to
chemicals at the site through direct contact with soil (Figure 4). Based on the general nature of
available plant toxicity data, no specific plant species are selected for evaluation. Instead, the
assessments evaluate the potential for adverse effects to terrestrial plant communities and crops.

Soil Invertebrates

Complete exposure pathways for soil invertebrates include direct contact with soil and the
ingestion of soil and food (Figure 4). The site is expected to provide habitat for a range of
invertebrates, including earthworms and arthropods. The earthworm was selected as the
representative receptor species for soil invertebrates. Earthworms are an ideal receptor because
they are in constant contact with the soil, have a significant lipid content that may accumulate
chemicals, and do not have an exoskeleton; as such, they represent a precautionary estimate of
exposure.

Herbivorous Wildlife

Herbivorous birds and mammals are exposed to chemical contaminants from soil and vegetative
matter, chiefly during foraging. These receptors are exposed to contaminants via direct contact
with soil, ingestion of food (plant tissue), and incidental ingestion of soil. All of these represent
complete pathways but only the ingestion of soil and food are considered significant (Figure 4).

The white-footed mouse (Peromyscus leucopus) was selected as the representative receptor
species to evaluate the potential for adverse effects to herbivorous mammals. The white-footed
mouse is an appropriate receptor species because it is likely to occur at the site, it is a potential
food source for other animals, and has a life history similar to that of many other small
mammals. Also, sufficient data is available for this species to support quantitative evaluation of
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food web exposures.

The song sparrow (Melospiza melodia) was selected as the representative receptor species to
evaluate the potential for adverse effects to herbivorous birds. Song sparrows are an appropriate
representative receptor because they are expected to be present at the site and have a life history
similar to that of many other songbirds. Also, sufficient data is available for this species to
support quantitative evaluation of food web exposures.

Insectivorous Wildlife

Insectivorous birds and mammals are exposed to chemical contaminants chiefly during foraging
and feeding. These receptors are exposed to contaminants via direct contact with soil and
airborne dust, ingestion of food (animal tissue), incidental ingestion of soil, and inhalation of
airborne dust. All of these represent complete pathways but only the ingestion of soil and food
are considered significant (Figure 4).

The American robin (Turdus migratorius) was selected as the representative receptor species to
evaluate the potential for adverse effects to insectivorous birds. The American robin is an
appropriate receptor because it occurs in a wide range of habitat types, is expected to be present
at the site, feeds primarily on invertebrates, and has a life history similar to that of many other
passerine birds. Also, sufficient data is available for this species to support quantitative
evaluation of food web exposures.

The southern short tailed shrew (Blarina carolinensis) was selected as the representative receptor
species to evaluate the potential for adverse effects to insectivorous mammals. The shrew is an
appropriate receptor species because it is a potential food source for other animals, is likely to
occur around the site, and has a life history similar to that of many other small mammals. Also,
sufficient data is available for this species to support quantitative evaluation of food web
exposures.

Predatory Wildlife

Predatory birds and mammals are exposed to chemical contaminants from soil, airborne
particulates, and prey. These receptors are exposed to contaminants via direct contact with soil
and airborne dust, ingestion of food (animal tissue), incidental ingestion of soil, and inhalation of
airborne dust. All of these represent complete pathways but only ingestion of soil and food are
considered significant (Figure 4). Because these organisms are commonly not herbivorous,
direct and indirect exposure to contaminants in plant tissue is not a complete pathway.
Consumption of fish and benthos is also not a major exposure pathway for predatory wildlife.
Predatory species identified as having the greatest potential to be adversely affected are selected
for detailed evaluation.

Red fox (Vulpes vulpes) was selected as the representative receptor for predatory mammals
because it is expected to be present at the site, feeds primarily on small mammals, has a high
potential for exposure due to bioaccumulation though the food chain, and is a valuable
component to ecosystem structure by regulating the abundance, reproduction, distribution, and
recruitment of lower trophic level prey (EPA 1999). Also, sufficient data is available for this
species to support quantitative evaluation of food web exposures.
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The red-tailed hawk (Buteo jamaicensis) was selected as the representative receptor for predatory
birds because it is likely to be present at the site. The red-tailed hawk is selected as a suitable
representative for a predatory bird receptor, because it feeds predominantly on small mammals
(such as mice, shrews, voles, rabbits, and squirrels). Also, sufficient data is available for this
species to support quantitative evaluation of food web exposures.

8.3.3 Reptiles and Amphibians

Reptiles and amphibians are exposed to chemical contaminants from surface water, sediment,
soil, airborne dust, and prey. These receptors are exposed to contaminants via direct contact with
and ingestion of sediment, surface water, airborne dust, and soil as well as ingestion of food
(prey tissue). All of these represent complete pathways but only the ingestion of food and the
ingestion of and direct contact with sediment and soil are considered significant (Figure 4).
Although oral dose toxicity data are largely unavailable for these taxa, some toxicological
information for amphibians and reptiles are available. Immersion and dermal absorption may
also be available and are appropriate pathways for evaluation of, or in conjunction with, oral
dose data particularly for amphibians. Amphibians can be assumed to be protected in the event
that no amphibian toxicity data (e.g., lethal concentration [LC]50 data) for specific contaminants
can be found; if it can be shown that surface water concentrations meet water quality
benchmarks; and if sediment concentrations are protective of benthic invertebrates.

The American bullfrog (Rana catesbeiana) was selected as the representative receptor for
amphibians because it is likely to be present at the site, given its home range and habitat needs.
Also, there is sufficient data available to support quantitative evaluation of food web exposures.
Bullfrogs are carnivorous and eat a wide variety of food items including small mammals, fish,

snakes, birds, insects, and tadpoles. This amphibian is a common prey item of piscivorous
wildlife.

The glossy crayfish snake (Regina rigida) was selected as the representative receptor for reptiles
because the site is within its range and it utilizes wetlands and aquatic habitats (Willson [no
date]); so, it is possible individuals would use the habitat provided by the site. Like all snakes,
the glossy crayfish snake is carnivorous, but the species primarily feeds on crayfish (Willson [no
date]).
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